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ABSTRACT 
An Experimental Analysis of the Stimulus-Reinforcer Relations 
in Matching-to-Sample 
by 
Roger C. Lubeck, Doctor of Philosophy 
Utah State University, 1982 
Major Professor: Dr. J. Grayson Osborne 
Department: Psychology 
viii 
This study investigated the stimulus-reinforcer relations possible 
in matching-to-sample, and determined the extent that each relation 
contributed in the transfer to subsequent matching-to-sample. Fifty 
three homing pigeons were autoshaped on a single key, with two sti1nul i., 
red and green. Forty eight subjects were then divided equally in 12 
groups receiving the experimental treatments, and five subjects served 
as no-treatment controls. Group assigrunents were first based on 
autoshaping to elther an identity, non-identity, or identity and 
non-identity stimulus relation. Each stimulus relation consisted of a 
center stimulus followed by an outer key stimulus. For identity, the 
center and outer stimuli were the same. For non-identity the center and 
outer stimuli were different, The second aspect determining group 
divisions was the correlation of reinforcement to the stimulus relation; 
explicitly paired, explicitly unpaired, truly random, or omission 
(identity only). 
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The subjects received 10 sessions of autoshaping where each session 
consisted of 50 exposures to the stimulus sequence correlated with the 
reinforcement. Subjects were then transferred to an operant task--two 
color zero-delay matching-to-sample. In matching-to-sample training, 
the 6-second sample was followed by the presentation of 2 outer key 
comparison stimuli.. The comparisons remained illuminated for 6 seconds 
or until a response occurred. A response to the matching comparison was 
reinforced and a response to the non-matching comparison resulted .in the 
inter-trial interval. Sessions consisted of 50 trials. 
The results from the single stimulus autoshaping sessions revealed 
that all subjects acquired reliable autoshaping within 150 stimulus-food 
pairings. The results from the autoshaping sessions revealed that 
stimulus sequences explicitly paired with food produced reliable 
responding to both the center and outer stimuli.. No significant 
differences were observed between center and outer key responding for 
subjects trained with an explicitly paired food arrangement. Subjects 
receiving identity stimuli explicitly paired with food and non-identity 
stimuli explicitly unpaired with food responded differentially to the 
outer key stimuli, sh owing control by the identity and non-identity 
stimulus relations. The truly random, explicitly paired/omission, or 
explicitly unpaired conditions resulted in center and outer key 
responses decreasing across sessions. 
The results from the matching sessions revealed that only 
autoshaping discrimination training (identity explicitly paired and 
non-identity explicitly unpaired with food) facilitated transfer to the 
operant. r-ask. Aut.oshaping training on a single stimulus relation in 
matching-to-sample ( identity or non-identity) dld not facilitate 
matching transfer. The results from the omission training suggest that 
the key pecking was very susceptible to operant controls. These data 
were taken to indicate that exposure to and differential responding in 
the presence of the conditional discriminative stimuli in 
matching-to-sample may be necessary for matching performance. Exposure 
and behaving in the presence of components of matching did not produce 
matching. Therefore any explanation of matching in terms of learning a 
single stimulus r e l a tion rule may be questioned. 
(120 pages) 
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INTRODUCTION 
Looney, Cohen, Brady, and Cohen (1977) examined the acquisition of 
a conditional discrimination where response-independent reinforcement 
produced differential responding. In a conditional discrimination, the 
relation of reinforcement for behavior in the presence of a specific 
stimulus depends upon the presence of an additional "superordinate" 
st irnulus. For example, in matching-to-sample ( Cumming & Berryman, 
1965), the sample or standard stimulus is the "superordinate" stimulus 
upon which the reinforcement for a response in the presence of other 
stimuli ( comparisons) depends. 
There are many examples of organi.sms acqui.ring conditional 
di.scrimination performance when operant reinforcement contingencies are 
imposed (Cununing & Berryman, 1965; Jenkins & Sainsbury, 1970), but there 
are far fewer examples of organisms acquiring conditional discriminative 
performance where a classical conditioning preparation was employed (see 
Asratyan's 1961 report of Struchkov; also see Saavedra, 1975). 
Looney et al. (1977) was the first report of the pigeon's 
autoshaping (Brown & Jenkins, 1968) or sign-tracking (Hearst & Jenkins, 
1974) response coming under the control of a Pavlovian conditional 
discrimination procedure. In Looney's procedure, pigeons were exposed 
to four serial compound conditioned stimuli (CS), two of which were 
followed by food, and two of which were followed by the inter-trial 
interval (ITI). The first CS (CSl) was either a red or green stimulus 
presented on a response key. The second stimulus (CS2) was either a 
vertical or horizontal line. The presentation of food, the 
unconditioned stimulus (US) was dependent upon the nature of both the 
CSl and the CS2, with red-vertical and green-horizontal followed by the 
unconditioned stimulus. 
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Using this procedure, the pigeons' rate of CS2 key pecking showed 
the differential responding characteristic of a conditional 
discriminative performance, i.e., more responding to the vertical 
stimulus paired with red and the horizontal stimulus paired with green, 
and less responding to vertical-green and horizontal-red. Looney's 
procedure was similar to Wasserman's (1976) procedure to test for 
nemory, which was in turn based on Konorski's (1959) method of serial 
compounds. In Wasserman's procedure, a response was required to the CSl 
and CS2 for reinforcement (i.e., an operant). Otherwise the procedures 
vere identical. 
Looney's research demonstrated that a response requirement, per se, 
vas not necessary to generate conditional discriminative pecking 
,ehavior with pigeons. His research suggested that a Pavlovian 
stimulus-stimulus contingency could be used to generate behavior which 
vould be characteristic of an operant conditional discrimination (e.g., 
vasserman, 1976). Further, both Looney et al. (1977) and Wasserman 
. 1976, 1977; Wasserman, Nelson, & Larew, 1980) have suggested that the 
>ehavior generated in the serial compound conditional discrimination 
1rocedure is essentially the same as the matching-to-sample behavior 
~enerated by traditional procedures like Cumming and Berrymans' (1965). 
If that is the case, then it becomes important to determine the 
>.xtent to which discriminative behavior generated in either the 
vasserman or Cumming and Berryman procedures can be contributed to or 
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controlled by the Pavlovian procedures that Looney's research addresses. 
Answers to this question will help determine the contribution of 
Pavlovian procedures to matching-to-sample tasks, reflecting current 
theoretical interest in tasks heretofore characterized primarily by 
operant conditioning. The research to be discussed attempted to make 
such a determination. 
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LITERATURE REVIEW 
In this review, the following issues will be discussed. First, the 
basis for the operant-respondent distinction will be considered. The 
review will include some of the history of the creation of the 
distinction, and then will consider recent evidence which has questioned 
the value of such a distinction. 
One of the major findings which has resulted in the questioning of 
the operant-respondent distinction was the finding that a pigeon's key 
pecking could be controlled by operations characteristic of classical 
conditioning experiments. The next section of the review will take up 
the question of whether the pigeon's key peck response should be termed 
an operant or respondent. In this section, the basic question of what 
procedures reveal respondents or operants will be addressed. Finally, 
the review will include a consideration of some of the data from 
conditional discrimination performance, and the theories concerning this 
performance. 
Excluded from this review will be any lengthy discussion of the 
acquisition of autoshaping (the behavior used in training) or of the 
acquisition of matching-to-sample performance (the behavior used in the 
transfer test). To date, there are extensive reviews of both areas: 
Hearst & Jenkins, (1974); Schwartz & Gamzu, (1977); Locurto, Terrace, & 
Gibbon, (1980) for autoshaping, and Carter & Werner, (1978) for 
matching-to-sample. As such, these areas will not be reviewed, except 
to the extent that a specific article relates to the experimental 
question. The question to be addressed is: to what extent are the 
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behaviors generated in the operant discrimination task, 
mat ching-to-sample, under the control of the Pavlovian procedures that 
relate to the autoshaped response. The broader question of operants 
being influenced by Pavlovian procedures will not be discussed. 
The Operant-Respondent Distinction 
The creation of the operant, and the division of the respondent and 
the operant can be attributed to Skinner (1935, 1937, 1938). According 
to Skinner (1938) the respondent is ''the kind of behavior that is 
correlated with a specific eliciting stimulus", while the operant 
is an identifiable part of behavior of which it may be said, 
not that no stimulus can be found that will elicit it (there may 
be a respondent the response of which has the same topography), 
but that no correlated stimulus can be detected upon occasions 
when it is observed to occur. It is studied as an event appearing 
spontaneously with a given frequency. It has no static laws 
comparable with those of a respondent since in the absence of a 
stimulus the concepts of threshold, latency, after-discharge, and 
the R/S ratio are meaningless. Instead, appeal must be made to 
frequency of occurrence in order to establish the notion of 
strength. The strength of an operant is proportional to its 
frequency of occurrence, and the dynamic laws describe the changes 
in the rate of occurrence that are brought about by various 
operations performed upon the organism. (p.21) 
For Skinner, the operant does not share the static/dynamic laws 
attributed to the respondent; that is, it is not elicited by a prior 
stimulus event. Rather, it is behavior evoked (occasioned) by its 
relation to contingent reinforcement, i.e., its history of 
reinforcement. Although Skinner states that part of the distinction of 
the operant is the failure to find an eliciting stimulus, he makes it 
clear that stimuli associated with the response-reinforcement 
contingencies do not elicit behavior, but rather" ••• merely set(s) 
the occasion upon which the response will be reinforced." (Skinner, 
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1938, p.178). Reinforcement and the associated discriminative stimulus 
are therefore evocative events, while the unconditioned and conditoned 
stimulus are eliciting events (Michael, 1982). Skinner (1953) has also 
distinguished the operant on the basis of its topographic 
characteristics, suggesting that respondents involve smooth muscles and 
glands, and some striped musc.les. But as Skinner suggests, "In spite of 
the importance suggested by these examples, it is still true that if we 
were to assemble all the behavior which falls into the pattern of the 
simple reflex, we should have only a very small fraction of the total 
behavior of the organism'' (1953, p.49). The larger portion of behavior 
for the organism, Skinner suggests is operant, comprised of those 
classes of beh~vior that operate upon the environment, i.e., not smooth 
muscle and glandular responses. 
Since Skinner's original distinction, the operant and the 
respondent have continued to be distinguished along two dimensions, 
susceptibility to reinforcement contingencies and punishment 
contingencies, and differences in response topographies (Holland & 
Skinner, 1961). On the one hand, operants are arbitrary units of 
behavior (classes of responses) which vary as a function of their prior 
relation to a consequence stimulus. Respondents are behaviors (class of 
responses) that vary as a function of the occurrence of an eliciting 
stimulus (US or CS). On the other hand, respondents are behaviors 
typically involving smooth muscles and glands (and some striped muscles) 
and operants constitute all other behaviors of the organism, largely 
involving skeletal muscles (Skinner, 1953). 
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According to Hearst (1975), the only consistent distinction between 
the operant and the respondent can be made on the basis of procedure. 
Operants are behaviors controlled by procedures that manipulate 
response-consequence relations, and respondents are controlled by 
stimulus-stimulus relations. 
Part of the basis for questioning the traditional response 
topography distinction was the work of Miller (1969, 1975) and the work 
of Brown and Jenkins (1968). Miller's (1969, 1975) research was largely 
responsible for questioning the solely elicited nature of responses 
involving smooth muscles and glands. In several experiments, Miller 
demonstrated that responses involving the autonomic nervous system could 
be altered by contingencies of reinforcement (i.e., function as 
operants). Similarly, Brown and Jenkins (1968) demonstrated that the 
pigeon's key peck (a long assumed operant) could be conditioned in the 
absence of a response-reinforcer contingency, using only a Pavlovian 
s t imulus-stimulus contingency. 
In Brown and Jenkins' experiment, a key light consistently preceded 
food present at ions and was followed by an inter-trial inte .rval. Using 
this procedure, the p i geon's key pecking response occurred as a function 
of the key light-food presentations, and appeared to be maintained by 
these key light-food pairings alone. It was Brown and Jenkins' 
suggestion that the response was in fact elicited by the key light. 
There were two immediate reactions to this suggestion; first, it was 
argued that although the response could have been elicited initially, it 
couldn't be maintained as such and not be an oper ant; second, the 
mechanism to explain the response as an operant was the construct of 
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adventitious reinforcement (e.g., Skinner, 1948; Herrnstein, 1966). 
The Autoshaped Response: 
Responden t or Operant? 
The autoshaped response as described by Brown and Jenkins (1968) 
was first presented as a t ec hnological advance to response shaping. 
Several investigators showed t hat modification of the procedure could 
produce responses with children (Zeiler, 1972), and with rats (Pronicki, 
1974). For these authors, and others in the experimental analysis of 
behavior, autoshaping meant a simple way to produce an operant that . 
could then be maintained by the usual reinforcement contingencies. 
Therefore, the initial occurrence of the response could be due to 
elicitation, but the response's continued occurrence was conceived of as 
due to reinforcement, either contingent or non-co ntingent, i.e., 
adventitious reinforcement. 
Gamzu and Williams (1971) demonstrated that the pigeon's key 
pecking could be maintained by a key-light food pairing, but that the 
response was eliminated, or the acquisiton of the response was retarded 
when response-independent food, not only follo wed the key light, but 
also occurred throughout the inter-trial interval. According to t heir 
analysis, the maintainance of behavior through adventitious 
reinforcement required that increasing the frequency of food would 
induc e su perstitious behavior during the inter-trial interval. Since 
this did not occur, they argued that the behavior was not superstitious, 
i.e., was not maintained by adventitious reinforcement. Further, they 
suggested that a case could be made for the behavior being elicited 
because the response decreased when the CS-US correlation was less than 
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perfect (Rescorla, 1969). 
Gamzu and Williams' (1971) experiment did not eliminate the 
possibility of the autoshaped response being superstitious. Increasing 
the delivery of free food can not be taken to be the same as increasing 
the frequency of contingent reinforcement (accidental or otherwise). As 
such, their experiment only demonstrated that free food decreased 
responding. The only procedures used in the literature to demonstrate 
superstitious behavior are Skinner's (1948) acquisition of a 
superstitious operant, and Herrnstein's (1966) demonstration that 
changing from a response-dependent food procedure to a 
response-independent food procedure had less effect upon respo ndin g than 
a change to an extinction procedure. 
In Skinner's (1948) experiment, food was delivered to eight food 
deprived pigeons. Initially, the food was delivered every 15 seconds 
regardless of behavior. Skinner reported that in six of eight subjects 
a clearly defined response developed. Skinner stated that: 
The conditioning process is usually obvious. The bird happens 
to be executing some response as the hopper appears; as a 
result it tends to repeat this response. If the interval 
before the next presentation is not so great that extinction 
takes place, a second 'contingency' is probable. 
Skinner goes on to say that, "It is true that some responses go 
unreinforced and some reinforcements appear when the response has not 
been made, but the net result is the development of a considerable state 
of strength" (Skinner, 1948, pp. 168-169). Skinner suggested that the 
interval of food delivery was critical, but that superstitious behavior 
could be maintained with intervals of one and two minutes. This 
description indicates that Skinner believes that behavior simply has to 
lU 
come into physical contact with known reinforcers, and behavior, so 
contacted, would naturally be more likely. Further, Skinner seems to be 
suggesting that the organism acts as if deceived, that is, as if fooled 
into believing that its behavior maintains a contingency with the 
reinforcing event, simply because it occurred closely in time to the 
event. I add this last conclusion, because Skinner offers this 
experiment as :rn explanation of human behavior where the person "knows" 
they don't cause an event, yet, argues Skinner, they behave as if they 
do. 
Skinner's analysis of superstitious behavior was seriously 
questioned by several investigators (Gamzu & Schwartz, 1973; Rachlin & 
Baum, 1972; Staddon, 1977; Staddon & Simmelhag, 1971; but see Fenner, 
1980). Summarizing Staddon's (1977) arguments: the behavior that most 
typically precedes food for the pigeon is placing the head in t.he 
hopper, yet this response is supplemented by pecking, wing-flapping, 
turning, etc. Adventitious reinforcement neither accounts for the first 
behavior of placing the head in the hopper, nor does it account for the 
subsequent behaviors that develop. Responses that occur with the 
delivery of food (such as pecking) are resistant to ooiission procedures 
(to be discussed later). Even when such responses show a susceptibility 
to omission training, alternative explanations exist, e.g., food 
frequency as a variable as opposed to response-reinforcer contingency as 
a variable. Finally, there is no logical reason to suppose th at a 
demonstration of susceptibility to an operant contingency demonstrates 
th at the prior occurrence of the response was due to an accidental 
contingency. 
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According to Staddon, the behaviors seen at the time of food 
delivery are those induced by the periodic delivery of food. Staddon 
argues that such behaviors are specific to the organism, and their 
occurrence does not depend upon an adventitious reinforcement 
contingency. Rather, their occurrence depends, he argues, on the 
presence of food. In these experiments, food controls the occurrence of 
behavior (it's evocative) but it does not shape or condition behavior. 
Herrnstein (1966) compared behavior maintained on a fixed interval 
schedule of reinforcement, with the same behavior then placed on a fixed 
time delivery of the reinforcing stimulus. Following this condition, 
the same subject then reacquired the operant, reinforced on the fixed 
interval. Finally, the response was placed on extinction. The data 
revealed that a greater decrement in responding occurred during the 
extinction of the response than during the condition of fixed time food 
delivery. Herrnstein proposed that the fixed time schedule data 
supported an explanation based upon superstitious behavior and 
adventitious reinforcement. An equally acceptable analysis is that the 
larger decrement in response during extinction could be due to an order 
effect from the prior exposure of the fixed interval/fixed time 
schedules. Bullock and Smith (1953) for example, demonstrated that 
successive extinction curves following reconditioning showed more rapid 
extinction with each successive exposure to extinction. The Herrnstein 
experiment could be analyzed in the same terms, i.e., the initial 
exposure to a fixed time schedule produced less resistance to subsequent 
extinction (i.e., discriminated extinction). 
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Staddon has further pointed out that the superimposition of a fixed 
time schedule on an operant may function to make the response less 
predictive of reinforcement ( cf. Rescorla, 1967; Rescorla & Wagner, 
1972), and therefore reduce the occurrence of the operant, without 
creating superstitious behavior. He pointed out that .it is the 
predictive relation of a response-reinforcer contingency that explains 
the occurrence of the response, not the chance pairing of behavior and 
stimulus events, nor the simple mechanical proximity of consequences to 
behavior; (see Gibbon, Berryman & Thomson, 1974; and Killeen, 1978 for a 
further discussion). 
In considering the analysis of superstitious behavior, I believe 
the following points can be made. First, the construct of superstition 
is based on a minimum of data ( e.g., Herrnstein, 1966; Skinner, 1948; 
Skinner & Morse, 1957). Reexaminations of these basic experiments have 
comfirmed that free food schedules increase the occurrence of specific 
behavior (Fenner,1980; Staddon & Sirnmelhag, 1971). However, the classic 
explanation of behavior accidentally related to a reinforcer has been 
seriously questioned (Staddon & Simmelhag, 1971; Wessells, 1974). Some 
investigators have seriously questioned the entire construct of 
superstitious behavior (Gamzu & Schwartz, 1973; Killeen, 1978). 
The concept of superstitious behavior. Theorists have assumed that 
reinforcers are effective when there is a contiguity between behavior 
and a reinforcing stimulus event (Skinner, 1938). For Skinner and other 
operant conditioners, contiguity implies a temporal connection, not a 
dependency or predictive relation (Zeiler, 1972). Recent evidence has 
shown that the conditioned stimulus (Rescorla, 1969) and the conditioned 
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reinforcer (Egger & Miller, 1962) do not gain control when simply paired 
with an unconditioned reinforcer. Rather, in both cases a dependency 
with the US was critical for their development. This same case can be 
made for the response-reinforcer relation (Gibbon, et al., 1974), and 
has caused sane authors to redefine reinforcement as the presentation of 
a stimulus event dependent upon the occurrence of behavior (Powers & 
Osborne, 1976). 
Related to the assumption of simple contiguity as an explanatory 
concept, it is assumed that an organism's stereotypic behaviors may be 
enhanced because they are followed by a reinforcing event, but it is 
this contiguity, not the reinforcer that creates the behavior. 
Staddon's (1977) analysis has suggested exactly the opposite. According 
to Staddon, the behaviors reported by Skinner (1948) are the product of 
food delivery and would occur regardless of their contiguity with a 
reinforcing event. 
This same argument has been made for schedule-induced behavior 
(Segal, 1969) and for an organism's misbehavior (Timberlake, Note 1). 
In each case, the suggestion that the reinforcing event evokes species 
specific behavior has been in reaction to the claim that the behavior 
was superstitious. Unfortunately, the only method to deline ate 
superstitious operants is the schedule of differential reinforcement of 
other behavior (DRO) also called the omission procedure (Sheffield, 
1965). 
The Omission Procedure 
In the omission or DRO procedure, some minimum amount of time must 
elapse between the response and a reinforcing event. The rationale is 
to separate the contiguity (and dependency) between response and 
reinforcer. Typically, if the response continues to occur under this 
contingency, it is concluded that it wasn't reinforced by the scheduled 
event. Likewise, if the behavior diminishes in occurrence, this 
analysis concludes that the response is an operant under . the control of 
the reinforcement contingency (i.e., DRO). The demonstration that a 
response is susceptible to an operant contingency does not imply that 
the response was previously an operant. Rather, in this case the 
decrement in response implies only that the response was involved in 
sane functional relation with the reinforcer, or with some other 
condition functionally related to the reinforcer, e.g., SD or 
conditioned stimulus. Given these considerations about the value and 
meaning of the omission procedure, the data for omission and the 
autoshaped response can then be evaluated. 
The Autoshaped Response 
and the Omission Procedure 
For the autoshaped response, the majority of experiments employing 
an onission procedure have reported that the occurrence of the response 
was reduced, but not completely eliminated (Barrera, 1974; Browne & 
Pedun, from Hearst & Jenkins, 1974; Wessells, 1974; Williams & Williams, 
1969). These findings could be taken to suggest that the key peck 
response (in part or whole) is susceptible to operant and Pavlovian 
operations. Schwartz and Williams (1972) reported that the omission 
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procedure diminished the rate of responding to a key from 80-120 
responses per minute to only 15-30 responses per minute, however the 
behavior was maintained. From these data, investigators have concluded 
that the autoshaped response can be sensitive to operant contingencies, 
but in each case with pigeons, the response typically continues. With 
other species, this effect was not nearly as robust, with many species 
showing complete response elimination (Locurto, Terrace, & Gibbon, 
1976). 
For pigeons though, both the operant and respondent procedures 
apparently exert simultaneous control. At least the operant procedure 
affects the response, but some other process also maintains the 
response. One common conclusion drawn from these data is that some 
aspect of the response is elicited, while some other aspect of the 
response is an operant. A result of this belief has been studies that 
have sought to determine the solely elicited topographical features of 
the autoshaped response (e.g., duration; Gamzu, 1971; but see Fenner, 
1980). Both Gamzu (1971) and Fenner (1980) have attempted to determine 
the topographical characteristics of an autoshaped response. They each 
have then defined those aspects as operants, and then attempted to 
differentially reinforce that operant. To date, the conclusions are 
mixed, with Gamzu claiming that a specific short duration key peck is 
not susceptible to operant control, while Fenner has disclaimed Gamzu's 
position, and supports the superstitious operant analysis of 
autoshaping. 
The research of Fenner and Gamzu may be the result of two different 
assumptions about behavior. A basis for Fenner's research sterns fr~n 
l6 
the Skinnerian position that behaviors must ultimately be explained as 
the result of contingencies of reinforcement (cf. Skinner, 1974, pp. 
38-39). The result of this position has been for some authors to 
account for all behaviors as operants (Malott & Whaley, 1976). This 
position is also expressed when authors cite accidental reinforcement as 
the cause of behavior, but offer no evidence other than the response 
having been treated historically as an operant. Gamzu's position, on 
the other hand, may stem from an assumption that a distinct separation 
of instrumental and Pavlovian behavior must exist. We see in Gamzu's 
work the assumption that if operant and Pavlovian procedures control a 
single response, there must actually be two responses each controlled by 
a single procedure. 
Considering the assumption that the response may have separate 
parts, it is certainly plausible that the smell of dinner could be an 
elicitor for a salivation response, and simultaneously evoke the 
response "What's for dinner". All that is necessary is to consider that 
the smell of dinner elicits salivation, and that the smell has also been 
related to the word "dinner" or to reinforcement for the response 
"What's that smell?". From that we could suggest that the smell might 
easily control both responses. That is to say, the stimulus can 
certainly be thought of as controlling two different responses, be they 
operants or respondents. Is there then anything illogical about the 
suggestion that the smell could simultaneously elicit salivation, and 
also evoke salivation? This is only to say that the some classes of 
responses can be influenced by both operant and respondent procedures 
(note, t here is no suggestion that the control is equal). For example 
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the nipple in the mouth of the neonate may produce a reflexive suck. 
This same suck could also have an operant history of reinforcement which 
influences its occurrence (Lipsitt & Kaye, 1964). It would not be 
surprising to suggest that the occurrence of the sucking response would 
come to be controlled by hot.h the condition ed and unconditioned stimuli 
present and those evocative events that affect the momentary strength of 
the operant, e.g., deprivation, discriminative stimuli, and the history 
with which the operant has produced milk as a consequence. 
Considering this assumption that behavior must be either an operant 
or respondent, but not both, it should be pointed out that it does not 
seem Skinner's (1953) original intent to suggest that the same behavior 
couldn't be both an operant and respondent. However, investigators in 
the experimental analysis of behavior have seemingly maintained that 
distinction. In fact, Schwartz and Gamzu (1977) point out that the 
autoshaped response only really appeared interesting if such an 
assumption were made. Otherwise autoshaping would be simply another 
case of Pavlovian conditioning. 
Williams (cited in Schwartz & Gamzu, 1977) described the autoshaped 
response as a bi-conditional behavior. Williams maintained the 
operant-respondent dichotomy, but then suggested that there were some 
types of behavior that are susceptible to both S-S and R-S relations. 
This position of a third class of behavior is very simila r to Staddon 
(1977), and may bear on theories of species specific behaviors (Bolles, 
1975). 
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On the other hand, Hearst (1975) suggested that the 
operant-respondent distinction was only procedural. He argued that no 
basis for a distinction could be found when behavior was examined; 
operants and respondents demonstrated extinction, spontaneous recovery, 
and intermittent reinforcement effects, Hearst's conclusion suggests 
that any behavior may be placed on a continuum of susceptibility to 
operant and respondent procedures. 
Whichever case may be made, the evidence suggests that the 
autoshaped response was under the control of Pavlovian contingencies, 
but was susceptible to operant contingencies. Therefore it is 
reasonable to assume that behaviors acquired by a Pavlovian procedure 
could affect the acquisition of an operant response. 
Discriminative Responding 
and Elicited Behavior 
Looney et al. (1977) indicated that a conditional discrimination 
could be acquired through the elicitation of a response directed towards 
a conditioned stimulus. In the conclusion of Looney's paper, he posed 
the question, to what extent other conditional discriminations could be 
acquired using a classical conditioning procedure. Further, one should 
ask, to what extent does any conditional discrimination or simple 
discrimination for that matter (Wessells, 1974) involve responses 
controlled by Pavlovian procedures? 
According to Mackintosh (1974), the acquisition of a simultaneous 
conditional discrimination (e.g., three key matching-to-sample) involves 
D 
acquiring approach responses to the S features, and the acquisition of 
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A 
avoidance responses to the S features. Early studies with primates 
D 6 (Harlow & Hicks, 1957) suggested that both the S and the S contributed 
A 
to discrimination learning, but that the S control was of greater 
importance (influence). Hearst (1969) found the opposite results with 
pigeons. Discrimination control in the free operant setting was 
D dependen t upon S control. One analysis of this discrepancy may be the 
A 
produ ction of errors to the S (Terrace, 1966). It may be that only 
6 
when the S is related to the production of errors (unreinforced 
6 
responding) that the S would exert avoidance control. 
A 
Jenkins (1965) has pointed out that the S could either function as 
a neutral stimulus (like an inter-trial stimulus is assumed to) or it 
could function as an inhibitory stimulus. The difficulty is that either 
case results in the same behavior, or in this instance, the absence of 
behavior (Deutsch, 1967). Therefore some other measure of behavior is 
necessary to reveal the development of avoidance behavior as opposed to 
neutral stimulus contr ol. Terrace (1966) has argued for the use of 
6 
errors as a criterion of S control. Hearst, Beasley, & Farthing (1970) 
and Rescorla (1969) have argued for the use of specific test procedures, 
e.g., resistance to reinforcement, combined cues, and transfer tests. 
Inhibition and neutrality are conceptualized as the product of different 
correlations with reinforce ment and aversive stimuli (correlations with 
reinforcement of 0.0 suggest neutrality and a correlation of -1.0 
sugg ests inhibition). Therefore, although both correlations will 
produce the absence of reinforced responding , the effect of each on the 
transfer of responding would be different. 
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Jenkins and Sainsbury (1970) and Wasserman and Anderson (1974) 
showed that a distinctive feature in a discrimination learning task 
produced behavior directed towards the feature. Their data suggest that 
when this feature was presented on the s0 , approach behaviors occurred 
and discrimination acquisition was facilitated. When the distinctive 
A 
feature was related to the S this hindered discrimination acquisition. 
In their experiments, a distinctive feature was one that maintained a 
perfect correlation with reinforcement. Further, they found that an 
irrelevant feature (having a negativ e correlation with reinforcment) 
produced withdrawal responses (avoidance). In their investigation, the 
response measured was a directed, autoshaped key peck. These data fit 
pe r fectly with Mack intosh's (1974) suggestion that a discrimination 
D A 
involves learning to approach the S and to avoid the S , and they 
suggest that one process for that development would be the acquisition 
of behavior directed by a Pavlovian conditioning procedure (Wasserman, 
Franklin, & Hear s t , 1974). 
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STATEMENT OF THE PROBLEM 
The report by Looney et al. (1977) indicates that the directed 
behavior of a pigeon can be brought under the control of a Pavlovian 
conditional discrimination procedure. Such a finding suggests that a 
stimulus-stimulus relation may contribute to the acquisition of any 
conditional discrimination by pigeons. It was the intent of this 
investigation to examine the extent to which stimulus-reinforcer 
associations alone affect (or account for) the acquisition of an operant 
conditional discrimination. Further, it was the purpose of this work to 
evaluate, using the appropriate controls, the extent to which the 
behavior reported by Looney et al. could be said to be elicited (i.e., a 
respondent), rather than evoked (i.e., an operant). The test of this 
question was accomplished using one of the indirect methods discussed by 
Hearst (1969). In this case, a transfer task (two color, zero-delay, 
matching-to-sample) was employed after autoshaping conditio ning. 
In the matching-to-sample problem, a color sample was followed by 
two comparison stimuli. One comparison stimulus was the same color as 
the sample, while the other comparison had the non-matching color. A 
choice response to the matching comparison resulted in reinf c,rce ment, 
while a choice of the non-matching comparison resulted in the 
inter-trial interval. Logically, this simple procedure contains several 
Pavlovian associations that could develop (and might account for) part 
or all of the response acquisition that occurs. 
The first type of stimulus-reinforcer relation possible is between 
the comparison stimuli and the reinforcing everit. If the sample were 
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not considered, then each comparison color has an equal probability of 
being paired with a reinforcer. According to Rescorla (1967), the 
different colors, on their own, should not be predictive of the US, and 
therefore would not be expected to control behavior. 
There is however a second sense in which the comparison stimuli may 
be differentially predictive of reinforcement . In this case, the two 
comparison stimuli may function as a compound e.g., red-left and 
green-right, and reinforcement never occurs except after these 
compounds. In this sense, the compound (and the indivi dual colors) may 
serve as a puesdo CS (Thomas, 1970) rather than a truly random CS 
(Rescorla, 1967). If this were the case, then behavior might be 
directed at the comparisons, but differential responding (differences in 
reponse level to each color) would not be predicted (Wasserman, 1976). 
A second type of stimulus-reinforcer relation potentially exists 
between the sample stimulus and the reinforcer. Ignoring the comparison 
stimuli in this case, the sample might be a trace stimulus for the 
reinforcer. Technically, the sample should not be considered a trace 
stimulus because a second stimulus (the comparison, a compound CS) 
appears in between. However, considering the sample in the position of 
a trace stimulus, there is initially a 0.5 correlation with t he US 
(food) and the occurrence of the sample. As performance improves, the 
sample approaches a perfect correlation with the food. As the 
discrimination improves, the occurrence of the sample allows the 
prediction that food will follow, only delayed by the latency of the 
choice response. Under those conditions, behavior might be elicited by 
the sample (Ricci, 1973). Such an analysis migh t account for the 
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occurrence of observing responses to the sample where no responses were 
required (Farthing & Opuda, 1974). The analysis would not, however, 
account for differential responding to the sample (Cohen, Looney, Brady, 
& Aucella, 1976), nor would it completely explain Looney et al.'s (1977) 
data. 
A final type of stimulus-reinforcer relation that could exist in 
matching-to-sample is between four sets of serial conditi.oned stimuli 
and reinforcement. For these serial stimuli, the sample would be the 
first sti.mulus (CSl) and the comparisons are a compound CS2, where the 
matching comparison could be considered a distinctive feature (Jenkins & 
Sainsbury, 1970). The matching comparison would be explicitly paired 
with reinforcement, and the non-matching comparison is the feature 
explicitly unpaired with reinfor cement. According to this analysis, a 
seri.al indentity stimulus would be perfectly correlated with 
reinforcement and would be expected to direct behavior toward the 
distinctive features (Hearst & Jenkins, 1974). Likewise, the 
non-identity serial stimuli maintain a perfect negative correlation with 
reinforcement, and should be expected to direct behavior away from their 
presence. 
In this experiment, these different stimulus-reinforce r relations 
were examined by first conditioning an autoshaped response with each 
relation and then examining the effect that responses conditioned with 
that relation had upon the acquisition of the operant discrimination, 
zero-delay matching-to-sample. If any of these stimulus-reinforcer 
relations contribute to matching performance, then they would be 
expected to facilitate transfer learning (Trapold & Overmier, 1972). 
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METHOD 
Subjects 
The subjects were 53 experimentally naive, male homing pigeons. 
The subjects were given free access to water in their home cages and 
were maintained at 80% of their free feeding weights using Purina Racing 
Checkers, which also served as the reinforcer. The subjects were 
randomly assigned to 12 experimental groups with four subjects in each 
and 5 subjects in a no-treatment control. 
Apparatus 
The apparatus consisted of six identical pigeon intelligence panels 
housed in Coleman coolers. Each intelligence panel was made of .6 cm 
white Plexiglas and measured 33 cm x 47 cm. Three identical pigeon 
response keys (2.54 cm in diameter) were placed 8.5 cm apart center to 
center, with 8.5 cm from each wall and 7 cm frcm the ceiling. Centered 
13 cm below the center key was a 5 cm x 6.5 cm opening for a food 
hopper. Located behind each key was an Industrial Electronics Engineers 
in-line readout projector (series #10) with red and green colored 
filters. The interior dimension of the chamber was 53 x 47 x 59 cm. 
Provided in each chamber was a shielded house light located 3 cm below 
the ceiling and 3 cm fran the right wall. Chambers were housed three 
per experimental room, and each room had white noise provided. All 
equipment was controlled using a PDP 8/E computer with Super-SKED™ 
software (Snapper & Inglish, 1978). 
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Procedure 
The research consisted of three experiments (12 groups) and a 
no-treatment group. Subjects in all groups were given four phases of 
training called hopper training, single stimulus-food training, group 
specific training, and finally matching-to-sample training. Groups only 
differed in terms of their third phase training. The description of 
hopper and single stimulus-food training applies to all groups, and the 
description of matching-to-sample training for Group 1 applies for all 
subsequent groups. 
Hopper training. Each subject was placed into the experimental 
chamber with the house light illuminated. The hopper was raised and 
full of food, and was illuminated by the hopper-light. The subject was 
allowed to feed from the hopper for a total of 10 sec, following which 
the hopper was lowered and immediately raised. The subject was then 
allowed to feed again for 3 sec, following which the hopper was lowered. 
Hopper access then remained fixed at 3 sec, and the hopper-light 
remained off until the hopper was raised. The time between each 
hopper-access period was then gradually increased across hopper 
presentations, until the eighth presentation. The inter-food period was 
90 sec and remained so for the ninth and tenth presentations. Following 
the tenth presentation of the hopper, the first stimulus-food pairings 
began. 
Single stimulus-food training. Sessions commenced with the 
simultaneous onset of the house light and a 90-sec inter-trial interval 
(ITI). Following the ITI, a stimulus was illuminated on the center key. 
This stimulus was illuminated for 6 sec, and was followed by the 3-sec 
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hopper-access period. The center key stimulus was either the red or the 
green hue; the hue on any trial was randomly determined. The ITI began 
at the end of each stimulus presentation and a session consisted of 50 
stimulus presentations and 50 hopper pairings. The session terminated 
at the end of the Slst inter-trial interval. No response contingency 
was in effect during these sessions, however, the number of trials with 
at least one key peck during the stimulus illwnination and the total 
number of key pecks were recorded. Single stimulus-food training was 
terminated after the session in which a subject responded with one key 
peck on at least half the trials. Subjects were then randomly assigned 
to a group and were given training specific to that group, followed by 
matching-to-sample training. 
Experiment 1 
Experiment 1 was designed as an investigation of the importance of 
the Identity stimulus sequence paired with food. The Identity stimulus 
sequence was a sequence in which the center stimulus (the sample) was 
the same as the outer stimulus (the comparison) presented. In this 
experiment the extent of behavior elicited by the Identity stimulus 
sequence was determined using the controls discussed by Rescorla (1967). 
In addition, the interaction of the stimulus-reinforcer correlat.ion witt1 
the response-reinforcer correlation was evaluated . The experiment 
consisted of five groups of four subjects each. The 20 subjects used in 
Experiment 1 were randomly assigned to a group following hopper and 
single stimulus-food training. 
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Group 1: Identity; Explicitly Paired (IEPSOO). Throughout, each 
group is identified first by the relation between center and outer 
stimuli (Identity, Non-identity, Center, or Outer) and then the relation 
between the stimuli and reinforcement (e.g., Explicitly paired, Truly 
random, and Explicitly unpaired). 
The four subjects in this group were given the following training. 
Sessions began with the house light onset and the 90-sec inter-trial 
interval. The ITI was followed by the onset of the center stimulus 
illuminated by either the red or the green hue. The center stimulus was 
illuminated for 6 sec and its termination was followed by the 6 sec 
illumination of one of the outer stimuli. The hue of the outer stimulus 
was the same as the hue on the prior center stimulus (Identity). The 
hue of the center stimulus, and the position of the outer stimulus were 
randomly determined on each trial. The termination of the outer 
sti1nulus was followed by the 3-sec hopper-access period and the 
inter-trial interval. Sessions consisted of SO explicit pairings of the 
Identity stimulus sequence with food, and were terminated after the Slst 
inter-trial interval. During these sessions there was no 
response-reinforcer contingency in e f fect on any response key. 
Responses during the presentation of the center and the out er stimuli 
were recorded, as well as the number of trials with at least one outer 
key response. Subjects in this group were given 500 Identity stimulus 
sequence presentations explicitly paired with food (10 sessions), 
followed by matching-to-sample training. 
28 
Matching-to-sample training. Following group training, subjects 
received training on zero-delay, three key matching-to-sample, with a 
non-contingent center stimulus (sample). Sessions began with the house 
light onset and the 90-sec inter-trial interval, followed by the 6 sec 
illumination of the sample stimulus. The hue of the sample was either 
the red or the green hue, with the order of presentation randomly 
determined. A key peck response in the presence of the sample had no 
consequence. The sample termination was followed by the presentation of 
both outer stimuli (the comparisons) illwninated, one with the green hue 
and one with the red hue. The position of the two hues on any trial was 
randomly determined. A key-peck response to the comparison key with the 
hue matching the prior sample hue resulted in the termination of the 
comparison stimuli and the presentation of the 3-sec hopper-access 
period. A respon se to the comparison key with the non-matching hue was 
never followed by hopper-access. The comparison stimuli terminated 
either after a response or the occurrence of 6 sec without a response. 
The ITI followed the offset of the comparison stimuli. Sessions 
consisted of SO trials, and terminated after the Slst inter-trial 
interval. 
Subjects were given matching-to-sample training for a minimum of 10 
sessions and until there were 5 consecutive sessions in which the 
session accuracy was above 90 percent or 20 sessions. Session accuracy 
was determined by dividing the number of correct comparison responses 
(reinforced) by the total number of trials. 
Group 2: Identity; Truly Random (ITR). The four subjects in this 
group served as one of the controls suggested by Rescorla (1967). 
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According to Rescorla, a truly random condition is one in which the 
relation between the presentation of the reinforcer and a stimulus has a 
correlation of zero (r=O.O). This condition presumably represents one 
appropriate control group for procedures of classical conditioning. For 
Group 2, the relation between the Identity stimulus sequence and food 
was truly random. 
Sessions began with the house light onset and the 90-sec ITI, 
followed by the presentation of the illuminated center stimulus for 6 
seconds. The center stimulus was followed by the presentation of one of 
the outer stimuli illuminated for 6 seconds. The hue of the outer 
stimulus always matched the hue of the center stimulus. The hue on the 
center and the position of the outer stimulus were randomly determined 
on each trial. The termination of the outer stimulus was followed by 
the inter-trial interval. During these sessions, the hopper 
presentation was random with respect to the Identity stimulus sequence. 
The probability of food presentation before, during, and after the 
presentation of an Identity stimulus sequence was equal. Sessions 
consisted of 50 Identity stimulus sequences and approximately 50 random 
hopper presentations, with approximately one hopper presentation per 
inter-trial interval. The computer scheduled no more than one hopper 
presentation per trial, i.e., if a hopper presentation occurred during 
either ITI or CS then no additional hopper presentation occurred in the 
remaining interval for that trial. Additionally it was possible that a 
hopper presentation would not be scheduled on a particular trial. A 
session was terminated after the 5lst inter-trial interval. Again while 
no response contingency was in effect, the number of trials with at . 
30 
least one center key response and the total number of center and outer 
key responses were recorded. Subjects were exposed to 500 stimulus 
presentations. After the session with the SOOth Identity stimulus 
sequence, the subject was given matching-to-sample training. This group 
served as a control for the training conditions in Group 1 where the 
Identity stimulus sequence was explicitly paired with food. 
Group 3: Identity; Explicitly Unpaired (IEU). For subjects in 
this group, the Identity stimulus sequence was never paired with food. 
This group represented one of the conditions suggested by Rescorla 
(1967) in the evaluation of stimulus-reinforcer correlations. 
Sessions began with the onset of the house light and the 90-sec 
ITI, followed by the illumination of the center stimulus for 6 seconds. 
The center stimulus was illumi.nated with either the red or the green 
hue, and was followed by the illumination of one of the outer stimuli 
for 6 sec. The hue on the outer stimulus was the same as on the prior 
center stimulus, with the hue on the center stimulus and the position of 
the outer stimulus randomly determined on each trial. The termination 
of the outer stimulus was followed by the ITI, and the hopper-access 
period occurred in the 44-46th sec of the inter-trial interval. The 
first hopper presentation occurred during the second ITI of a session. 
Sessions consisted of SO Identity stimulus sequences and 50 explicitly 
unpaired food presentations, with sessions terminating after the Slst 
inter-trial interval. Training terminated after the SOOth Identity 
s~imulus sequence and the 500th food presentation. No response 
contingency was in effect. The number of trials with at least one 
cent e r key peck and the number of trials with at least one outer key 
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peck, and the number of total center and outer key pecks were recorded. 
Subjects were then given matching-to-sample training. This group served 
as a comparison for subjects in both the explicitly paired group and the 
truly random group. 
Group 4: Identity; Explicitly Paired (omission; IEPDRO). This 
group served as the second evaluation of the importance of responses in 
the explicit pairings of the Identity stimulus sequence with 
reinforcement. In this group, a behavioral restraint was placed on 
responses, through an omission procedure (Williams & Williams, 1969). 
Sessions consisted of the following training. The sessions began 
with the house light onset, and the 90-sec ITI, followed by the 
illumination of the center stimulus. The hue on the center stimulus was 
either the red or green hue, with the hue on any trial randomly 
determined. The center stimulus terminated after 6 seconds. The center 
stimulus was followed by the illumination of one of the outer stimuli. 
The hue on the outer stimulus was the same as the hue on the prior 
center stimulus. The outer stimulus terminated after 6 sec or after an 
outer key response, whichever occurred first. If a response occurred, 
the ITI began. If no response occurred in the 6 seconds then the 
termination of the outer stimulus was followed by the presen t ation of 
the 3-sec hopper access period and the onset of the inter-trial 
interval. Sessions consisted of SO Identity stimulus sequences 
explicitly paired with food, and termination at the end of the ITI after 
the SOth hopper presentation. For subjects in this group, the actual 
number of center-stimulus or outer-stimulus presentations varied 
depending upon a subject's responses. Subjects were given 500 Identity 
stimulus sequences explicitly paired with food, followed by 
mat c hing-to-sample training. This group was included to evaluate the 
importance of the response-reinforcer correlation interacting with the 
stimulus-reinforcer correlation for subjects in Group One. 
Experiment 2 
In Experiment 1 the Identity stimulus-reinforcer relations were 
examined. In Experiment 2 the Non-identity stimulus-reinforcer 
relations were examined. In this experiment the importance of the 
Non-identity stimulus sequence never predicting reinforcement was 
compared with the truly random and explicitly paired conditions. 
Experiment 2 consisted of three groups of four subjects each. 
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Group 5: Non-identity; Explicitly Unpaired (NIEUSOO). For the 
subjects in this group, the Non-identity stimulus sequence never 
predi c ted the reinforcer, but rather it was predictive of the absence of 
the reinforcer. This corresponded to Rescorla's (1967) explicitly 
unpaired condition. 
Sessions be gan with the house light onset and the 90-sec ITI, 
f ollowed by the presentation of the center stimulus. The center 
stimulus was illuminated by either the red or the green hue for 6 
seconds. The termination of the center stimulus was followed by the 
illumination of one of the outer stimuli for 6 seconds. The hue of the 
outer stimulus never matched the hue of the prior center stimulus, but 
rather was the alternative hue. The hue on the center stimulus and the 
position of the outer stimulus were randomly detennined on each trial. 
rhe termination of the outer stimulus began the inter-trial interval. 
rhe 3-sec hopper-access period occurred in the 44-46th sec of the 
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inter-trial interval. Sessions consisted of 50 Non-identity stimulus 
sequences explicitly unpaired with 50 hopper presentations. The first 
hopper presentation of a session occurred in the second inter-trial 
interval. Sessions terminated after the 5lst inter-trial interval. No 
response contingency was in effect during any session. Subjects' key 
peck responses during the center and outer stimulus presentations were 
recorded as well as the number of trials with at least one center peck 
and with at least one outer key peck. Subjects were given 500 
Non-identity stimulus sequences and 500 explicitly unpaired food 
presentations, followed by matching-to-sample training. This group 
represented training on the second possible stimulus-reinforcer 
correlation found in matching-to-sample. 
Group 6: Non-identity; Truly Random (NITR). This group served as 
a control for subjects in Group Seven. In this group the correlation of 
the reinforcer with the Non-identity stimulus sequence was zero (r=O.O). 
For the five subjects in this group, sessions began with the house 
light onset and the 90-sec ITI , followed by the presentation of the 
center stimulus illuminated for 6 seconds. The hue on the center 
stimulus was either red or green. The termination of the center 
s timulus was followed by the illumination of one of the out er stimuli 
for 6 seconds. The hue on the outer stimulus never matched the hue of 
the prior center stimulus, but rather was the alternative hue. The hue 
on the center stimulus and the position of the outer stimulus were 
determined randomly on each trial. The termination of the outer 
stimulus began the inter-trial interval. The 3-sec hopper-access period 
was presented randomly with respect to the presentation of the 
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Non-identity stimulus sequence, with an equal probability of occurrence 
before, during, and after the Non-identity stimulus sequence. There was 
approximately one hopper presentation for every sequence presentation. 
A session consisted of SO Non-identity stimulus sequences and 
approximately SO inter-trial intervals. No response contingency was in 
effect during any session. The percent of center and outer stimulus 
presentations with at least one key peck and the total number of center 
and outer key p~cks were recorded. Subjects received 500 Non-identity 
stimulus sequences with 500 truly random food presentations. This 
training was followed by matching-to-sample training. This group served 
as the classical conditioning control condition for the training given 
to Group 5 and Group 7. 
Group 7: Non-identity; Explicitly Paired (NIEP). For subjects in 
this group the Non-identity stimulus sequence was explicitly paired with 
the reinforcer, that is, the sequence was predictive of reinforcement. 
This group served as a comparison for training conditions for Group 5. 
Sessions began with the house light onset and the 90-sec ITI, 
followed by the illumination of the 6-sec center stimulus. The 
termination of the center stimulus was followed by the 6 sec 
presentation of one of the outer stimuli. The tenninat:ion uf the 6-sec 
outer stimulus was followed by the 3-sec hopper-access period and the 
onset of the inter-trial interval. The hue on the center stimulus was 
either red or green, and the hue on the outer stimulus never matched the 
hue of the prior center stimulus. The center hue and the position of 
the outer stimulus were randomly determined on each trial. Sessions 
consisted of 50 Non-identity stimulus sequences explicitly paired with 
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SO hopper presentations. The session terminated after the Slst 
inter-trial interval. No response contingency was in effect during any 
session. The percent of center and outer stimulus presentations with at 
least one key peck and the number of total key pecks during center and 
outer stimulus presentations were recorded. Subjects received a total 
of 500 Non-identity stimuli explicitly paired with food, followed by 
matching-to-sample training. 
In summary, the three groups in Experiment II allowed an 
examination of the control that correlations of reinforcement with the 
Non-identity stimulus sequence have upon matching-to-sample acquisition. 
Experiment 3 
Experiments 1 and 2 examined the effects of correlating the 
Identity and Non-identity stimulus sequences with reinforcement, where 
sequences were presented alone. Experiment 3 examined the effect on the 
acquisition of matching-to-sample of first exposing subjects to both .the 
Identity and Non-identity stimulus sequences. Experiment 3 consisted of 
five groups. 
Group 8: Identity; Explicitly Paired and Non-identity; Explicitly 
Unpaired (IEPNIEU). Subjects in this group were exposed to both the 
Identity stimulus and the Non-identity stimulus sequences, where the 
Identity stimulus sequence predicted reinforcement and the Non-identity 
stimulus sequence never predicted reinforcement. This group allowed the 
examination of the interaction of the two stimulus-reinforcer relations 
examined in Experiments 1 and 2. 
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The four subjects in Group 8 were exposed to the following training 
sessions. Sessions began with the house light onset and the 90-sec ITI, 
followed by the presentation of the 6-sec center stimulus. The center 
stimulus was illuminated with either the red or the green hue. On half 
the trials the termination of the center stimulus was followed by the 
illumination of one of the outer stimuli, with the hue on the outer 
stimulus the same as the hue on the prior center stimulus. The 
termination of the outer stimulus was followed by the presentation of 
the 3-sec hopper-access period, and the onset of the inter-trial 
interval. On the other half of the trials, the termination of the 
center stimulus was followed by the illumination of one of the outer 
stimuli, with the hue of the outer stimulus never matching the hue of 
the prior center stimulus. The termination of the outer stimulus began 
the inter-trial interval. The hue of the center stimulus, the hue of 
the outer stimulus, and the position of the outer stimulus were randomly 
determined on each trial. Sessions consisted of approximately 25 
Non-identity stimulus sequences never followed by food and 25 Identity 
stimulus sequences always followed by food. Sessions were terminated 
after the Slst ITI. 
No response contingency was in effect during any sessio n . The 
number of trials with at least one center key peck and the number of 
trials with at least one outer key peck were recorded. In addition, the 
number of Identity trials and Non-identity trials with at least one 
outer key peck and the total number of center and outer key pecks were 
recorded. Training was terminated after the 10th session. Subjects 
were then given matching-to-sample training. 
Group 9: Identity and Non-identity; Truly Random (INITR). This 
group represented the control condition for training in Group 8. The 
correlation of reinforcement with the Identity stimulus sequence and 
with the Non-identity stimulus sequence was truly random (r=O.O). 
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The four subjects in Group 9 were exposed to the following 
conditions. Sessions began with the onset of the house light and the 
90-sec ITI, followed by the illumination of the 6-sec center stimulus. 
The center stimulus was either the red or the green hue. Again, on half 
the trials, the center stimulus was followed by the illumination of one 
of the outer stimuli, with the hue matching the prior center st~nulus. 
On the other half of the trials, the outer hue did not match the prior 
center stimulus. On both types of trials, the termination of the 6-sec 
outer stimulus was followed by the onset of the inter-trial interval. 
The hue on the center, the hue on the outer, and the position of the 
outer stimuli were randomly determined on each trial. During these 
sessions, the presentation of the 3-sec hopper-access period was random 
with respect to the presentation of the stimulus sequence. The 
probability of food presentation before, during, or after the 
presentation of either the Identity stimulus sequence or the 
Non-identity stimulus sequence was equal. There were appro xi mately 25 
food presentations per session, one for every two stimulus sequences. A 
session consisted of approximately 25 Identity stimulus sequences and 25 
Non-identity stimulus sequences and was terminated after the Slst 
inter-trial interval. 
No response contingency was in effect during any session. The 
number of center and outer stimulus presentations with at least one key 
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peck were recorded, as well as whether the trial was an Identity 
stimulus sequence or a Non-identity stimulus sequence. The total center 
and outer key pecks were also recorded. Training was terminated after 
the 10th session. Subjects were then given matching-to-sample training. 
This group represented the control group for training conditions in 
Group 7. In the first two exper i ments three types of training 
conditions were examined: explicitly paired training, truly random 
training, and the explicitly unpaired training conditions. For 
Experiment 3, Group 9 represented the truly random condition, while 
Group 8 combined the explicitly paired and explicitly unpaired training 
conditions together. 
Group 10: Identity; Explicitly Paired (250). Because training for 
Groups 8 and 9 involved approximately 250 Identity stimulus sequence 
presentations and 250 food presentations, it was necessary to examine a 
group trained with only 250 explicit pairings of food and the Identity 
stimulus sequence. Training for this group of four subjects was 
identical to training given for Group 1 except that transfer to 
matching-to-sample t raining occurred after the session with the 250th 
Identity stimulus sequence explicitly paired with food. 
Group 11: Non-identity; Explicitly Unpaired (250). Beca use 
training in Groups 8 and 9 involved training with 250 Non-identity 
stimulus sequences, it was necessary to examine a group trained with 
only 250 Non-identity stimulus sequences explicitly unpaired with food. 
Training for subjects in this group was identical to training given 
subjects in Group 5, with the exception that transfer to Matching-to 
sample training occurred after the 250th presentation of the 
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Non-identity stimulus sequence. 
Exposure Only Control 
In addition to the truly random control conditions used in each 
experiment, two other control conditions were employed for comparison 
with results from each Experiment. The first control was used primarily 
as a comparison for procedures used in Experiment Three. This condition 
consisted of giving single stimulus exposure to autoshaping on all three 
stimulus keys. This procedure was designed to control for exposure to 
each hue and key. 
Group 12: Single Stimulus; Explicitly Paired (Exposure). Training 
consisted of single stimulus-food training, followed by a procedure 
where 50% of the trials began with the illumination of a center 
stimulus, 50% red, and 50% green. Center key termination occurred after 
6 sec. Center key terminat.ion was followed by 3-sec access to food, and 
the inter-trial interval. On the other half of the trials the center 
stimulus was not presented, but rath~r one of the outer keys was 
illuminated. The outer key was illuminated for 6 sec, and termination 
was followed by 3-sec access to food. The position of the outer 
stimulus and the hue of the outer stimulus were randomly determined on 
each trial an outer stimulus was presented. Subjects were given 500 
single key pairings with food (10 sessions). 
In summary, Experiment 3 consisted of an examination of the 
interaction of the correlation of reinforcement with the Identity 
stimulus and the Non-identity stimulus sequences, using the appropriate 
controls. 
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Matching Only Control 
As a second general control, five subjects received the matching 
only training directly after single stimulus-food training. These 
subjects were intended for comparison with all experimental conditions. 
Group 13: Matching-to-Sample Only Training. Following single 
stimulus training, five subjects were placed directly on 
matching-to-sample. Sessions were identical to those described for 
transfer training. 
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RESULTS 
Single stimulus-food training. Each subject was exposed to the two 
center stimuli, explicitly paired with food, until a key peck response 
occurred on 25 or more trials in one session (i.e., 50% of the trials). 
All subjects met the criterion within three sessions; 14.5% of the 
subjects required 3 sessions, 39.5% of the subjects required 2 sessions, 
and 46% of the subjects required only one session of key 
l ight-reinforcement pairings. The average number of trials to the first 
key peck was 27.1 with a range of 1 to 85 trials. If a criterion for 
reliable autoshaping was imposed, where 3 consecutive trials with a 
response was the criterion for reliable autoshaping, then subjects 
required an average of 34 trials before reliable autoshaping, with a 
range of Oto 115 trials required. An Analysis of Variance (ANOVA) 
revealed that there was no significant difference among groups in the 
number of trials to reliable autoshaping (!_(11, 36) = 1.1, _e_ > .05). 
The Single stimulus-food training data for each subject are 
presented in Table A in the Appendix. This table contains the trial 
number on which the first response occurred, the nwnber of trials to the 
criterion of three consecutive trials with a response, and the number of 
sessions administered. 
Experiment 1 
Identity training. Because subjects in Group 10 received identity 
training, their acquisition and transfer data will first be considered 
with other identity subjects. For subjects receiving identity training, 
only those subjects exposed to the identity stimuli explicitly paired 
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with reinforcement consistently responded to both the center and outer 
stimuli. The mean number of responses for subjects in each group in 
Experiment 1 is presented across sessions for center responses in Figure 
1 and for outer key responses in Figure 2. The data from which Figures 
1 and 2 were derived are presented in Table B of the Appendix. 
Considering the data presented in both Figures 1 and 2 (and the 
individual data presented in Table B), there was a small decrease in the 
number of responses to the center stimuli across sessions for subjects 
in the 1EP500 Group, beginning with a mean number of responses of 196.75 
per session and finishing tralning with a mean number of 70 responses 
( Figure l). For subjects in this group, the mean number of outer 
responses was greater than the mean number of center responses, with a 
change across sessions from 205 responses to 357 responses per session 
(Figure 2). In considering the individual data, there were large 
differences in performance across subjects. Subject l often had equal 
levels of response to both stimuli, with approximately 100 responses to 
each stimulus. Subject 2 responded with several hundred responses to 
the center stimulus, but with as much as double the number of responses 
to the outer stimulus . There was a great deal of inter-subject 
variablity in responding. The standard deviation for center responses 
was 106 and the standard deviation for outer key responding was 238. 
The response data for the truly random condition reveals that 
responding to the center and outer key decreased across sessions. 
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Figure l. The mean number of center key responses as a function 
of autoshaping sessions for Identity groups. 
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Figure 2. The mean number of outer key responses as a function of 
autoshaping sessions for Identity groups. Data were lost for all ~P 
250 subjects for session three. 
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For example, the mean number of center and outer key responses on the 
first session of training were 224 and 123 responses respectively, and 
decreased to a mean number of responses on the final session of 2 and 
4.75 responses respectively (Figures 1 and 2). These findings were 
consistent across subjects (see, Table Bin the Appendix). No subject 
made more than 20 responses during the final 4 sessions of conditioning. 
Exposure to explicitly unpaired identity stimuli also resulted in a 
decrease in responses to the center and outer stimuli. For these 
subjects the mean number of responses to the center stimulus decreased 
from 87 to 1 response (Figure 1), with outer responding decreasing from 
97.2 to 4.5 responses per session (Figure 2). These effects were also 
consistent across subjects. 
Exposure to the omission contingency for outer key responding 
produced a decrement in outer key responding for three of the four 
subjects. The mean number of responses per session to the center 
stimuli decreased from 316 to 112 responses. The mean number of outer 
key responses decreased from 95 on the first session to 18.5 on the 
final session. Only Subject 18 showed any consistent outer key 
responding in this group. For two of the subjects (19 and 20), the 
decrease in outer key responding was paralleled by a decreas~ in center 
key responding. For Subject 17, however, the decrease in outer key 
responding was not accompanied by a similar decrement in center 
responses. 
Acquisition of matching-to-sample. The data for transfer 
performance on matching-to-sample are presented in Figure 3 as the mean 
number of trials with a correct response (for groups) as a function of 
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sessions. These data are presented for the 20 possible sessions of 
acquisition. The first 10 sessions include data from the four subjects 
in each group. Thereafter, the number of subjects contributing to the 
average was determined by the number of subjects that had not met the 
criterion for termination of transfer training (5 consecutive sessions 
at or above 45 trials correct out of 50). The individual data for 
subjects ' transfer performance are presented in Table C in the Appendix. 
From these data, the groups that finished autoshaping with the 
lowest levels of center and outer responding (Figure 1, 2, and Table B) 
began transfer with the lowest levels of performance. For subjects in 
the omission, expl icitly unpaired, and truly random conditions, the 
average number of trials correct on the first session of transfer was 
less than 8 trials correct. None of the 12 subjects was correct on more 
th an 18 trials. 
Subjects in the explicitly paired conditions (IEPSOO & IEP250) 
began their transfer task with a mean number of trials correct for each 
group of 24 and 27.5 for IEP500 and IEP250 respectively (Figure 3). In 
the first session, the range of correct performance for the eight 
subjects was 15 to 31 correct trials. 
An Analysis of Variance was performed on the number of trials 
correct for subjects in each group, on the first session (Zental, Hogan, 
Edwards, & Hearst, 1980). This analysis revealed a significant 
difference among groups (!_(4,15) = 11.48, .E. < .01). 
Figure 3. The mean number of trials correct as a function of 
matching to sample sessions for Identity groups. After the criterion 
session (session 10) the data reflect only those remaining subjects 
which had not met criterion. 
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A Scheffe test for multiple comparisons was performed on the 
following comparisons: IEPSOO and IEP250; ITR and IEU and IEPDRO; 
IEPSOO and IEP250; and ITR, IEU, and IEPDRO. The Scheffe test showed no 
significant differences between the two IEP groups, and no significant 
difference between ITR, IEU and IEPDRO. However there was a significant 
difference between the comparison of the two IEP groups, and three other 
conditions, ITR, IEU, and IEPDRO (!_'(4,15) = 47.15, .P_ < .01) . 
Following the first session of transfer, the IEPSOO and IEP250 
subjects showed a gradual increase in the number of trials with a 
correct response. All subjects performed at above 80% accuracy (40 
trials correct) by t he 7th session for IEP250 subjects, and by the 10th 
session for IEPSOO subjects. In each group, three subjects met the 
criterion for t ermination (5 consecutive sessions with 45 or more 
correct trials) by the 20th session of training. 
For the subjects with low initial transfer accuracy, all but one 
subject (Subject 17, IEU) showed a similar pattern of gradual 
acquisition of performance. Subject 17's responding was delayed for 
several sessions (4) and then was followed by a gradual pattern of 
acquisition. All subjects in IEU and IEPDRO reached criterion 
performance before 20 sessions of training. Two subjects in the ITR 
group did not reach criterion in 20 sessions, but each subject had 
responded at an accuracy of 90% or above by 20 sessions. 
An ANOVA was performed on the number of trials to criterion 
performance for subjects in these Identity groups. All subjects that 
were still training at the 20th session were scored as requiring 20 
sessions. The ANOVA revealed no significant difference in the trials to 
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criterion for Identity groups (£.(4,15) 1.24 .£_) .05). 
Experiment 2 
Non-identity training. Because subjects in Group 11 received 
non-identity training, their acquisition and transfer data are compared 
with other non-identity subjects. For subjects exposed to non-identity 
stimuli, responses to the center and outer stimuli were only maintained 
by the explicit pairing of non-identity stimuli and reinforcement (see 
NIEP, Table B of the Appendix). For subjects in this condition, two 
subjects (33 and 36) showed high equal levels of responding to both the 
center and outer stimuli (600 responses per session). Subject 35 
t ypically made fe wer responses to the center than to the outer stimulus, 
and Subject 34 had equal levels of responding to the center and outer 
stimuli, but the level of response decreased across sessions from 
approximately 150 responses to 45 responses on the last session. All 
subjects exposed to the other non - identity conditions (NITR, NIEU500 and 
NIEU250) showed a pat tern of no responding after the first session of 
conditioning. Only two subjects showed any consistent responding in the 
final sessons of training, and the total number of responses were 
typically below 20 per session. 
Matching-to-sample acquisition. The results for the 
matching-to-sample perfonnance are presented in Figure 4 and Table C in 
the Appendix. Figure 4 shows the mean number of trials with a correct 
response for groups, across sessions. Again, the mean for the first 10 
sessions of transfer included all four subjects _in each group, and 
Figure 4. The mean number of trials correct as a function of 
matching to sample sessions for Non-identity groups. After the 
criterion session (session 10) the data reflect only those remaining 
subjects which had not met criterion. 
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thereafter, the number of subjects was determined by those still 
perfonning below criterion accuracy. The individual subject data for 
all sessions appear in Table C in the Appendix. 
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For the two Non-identity Explicitly Unpaired groups (NIEU500 and 
NIEU250), only two subjects of eight made any correct responses on the 
first session of transfer. For subjects in the Non-identity Truly 
Random Group, all subjects received at least one reinforcer, however the 
best perfonnance was 21 correct trials (Subject 29). For subjects in 
the Non-identity Explicitly paired Group, all subjects performed at 
above 20 correct tri a ls on the first session. An Analysis of Variance 
performed on the f i rst session transfer data for non-identity subjects 
revealed that there was a significant difference among groups in the 
number of trials with a correct response (E:_(3,12) = 7.06, ..e_ < .01). 
A Scheffe test for multiple comparisons was performed on 
comparisons between NIEP and all other groups, i.e., NITR, the two NIEU 
Groups, and NITR and NIEP. Of these comparisons, the comparison between 
NIEP and all other conditions revealed a significant difference 
(!_'(3,12) = 10.47, .E. < .05). This condition was also significantly 
different from the two NIEU groups (!_'(3,12) = 24.95, ..e_ < .Ol). All 
other comparsions revealed no significant differences. 
For subsequent matching-to-sample sessions, subjects in the NIEP 
condition showed a gradual acquisition from approximately 50% accuracy 
to above 80% accuracy (40 correct trials) by the 7th session. For these 
subjects, two subjects reached criterion within ten sessions, and two 
subjects (33 and 35) reached criterion for tennination within 18 
sessions. For subjects in the truly random condition, there was also a 
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gradual, though more delayed acquisition of correct responding with only 
three subjects reaching criterion. Subject 29, in fact, never responded 
above 64% accuracy (32 correct trials). 
For subjects receiving the Explicitly Unpaired conditions, one 
subject never responded in transfer (Subject 21), and one subject only 
began responding on the 15th session (Subject 25). These subjects' data 
are excluded for the mean acquisition curves presented in Figure 4; 
3 however, their data were considered for all other analyses • For the 
other subjects in these conditions, the acquisition of 
matching-to-sample, consisted of a gradual acquisition, with the three 
other subjects in NIEUSOO responding with greater than 80% accuracy by 
the 9th session, and meeting criterion by the 10 and 11th sessions. Of 
the subjects receiving NIEU2SO, one subject met criterion by the 5th 
session (Subject 28), while the other two subjects met criterion before 
20 sessions. All of these data appear in Table C in the Appendix. 
An Analysis of Variance performed on the number of trials to 
criterion revealed that there was no significant difference among 
Non-identity groups (!(3,12) = 1.07, .E. ).05). 
Experiment 3 
Identity and non-identity training. Included in these results are 
subjects receiving the Identity Explictly Paired and the Non-identity 
Explicitly Unpaired with reinforcement (autoshaped discrimination), the 
Identity and Non-identity Truly Random Group, and those subjects 
receiving exposure to either center or outer stimuli explicitly paired 
with reinforcement (Exposure). 
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The number of center and outer key responses are presented for each 
subject in Table Bin the Appendix. The mean number of center and outer 
key responses for each group are presented in Figure 5. It should be 
recalled that these data include responses to the identity stimuli and 
non-identity stimuli, and there were only half the opportunties to 
respond to center and outer stimuli for subjects in the exposure group. 
For subjects receiving discrimination training, center key 
responding increased across sessions for all subjects. Figure 5 shows 
that the mean number of center responses for these subjects increased 
from 467 (SD. 103) r esponses in the first session to a mean of 716 
responses (SD. 299) by the final session. As shown in Figure 5, the 
mean number of outer key responses changed from 396.5 (SD. 86.8) 
responses on the first session to 673 (SD. 445) responses on the final 
session. While these total data are representative of individual 
subject data for both center and outer responding, they may be 
misleading because they fail to separate discriminative performance. 
Presented in Figure 6 are individual discrimination indexes 
(matching outer key responses/all outer key responses). In this figure, 
a discriminati .on index of 0.50 represents equal responding to both 
identity and non-identity outer key stimuli. Responding to non-identity 
stimuli is represented by scores below 0.50, while discriminative 
performance is represented by scores approaching 1.0. 
From Figure 6 it can be seen that two subjects demonstrated 
discriminative performance by the final session of discrimination 
conditioning. Subject 37 showed a gradual increase in discriminative 
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Figure 5. The mean number of center (s mall data points) and outer 
(large data points) key responses as a function of autoshaping sessions 
for Identity/Non-identity g roups. 
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Figure 6. The discrimination index as a function of autoshaping 
sessions for subjects in the Identity Explicitly paired/Non-identity 
Explicitly unpaired Group. 
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performance across sessions, while Subject 39 showed an abrupt change in 
performance only on the last session. From examining these two 
subjects' individual response data for id entit y and non-identity outer 
stimuli (not presented in Table B), the acquisition of discriminative 
performance appeared to be based upon a cessation of non-identity outer 
key responding, without a change in identity outer key responding. 
For the remaining two subjects, there was no apparent acquisition 
of discriminative responding during the 10 sessions of training. These 
subjects (38 and 40) began discrimination training with discrimination 
indexes of .58 and .41 respectively and finished training with 
discrimination indexes of .42 and .47, respectively. 
For the subjects exposed to identity and non-identity stimuli where 
a truly random relation was maintained with reinforcement (INITR), the 
response pattern was the almost complete elimination of responding 
following the first session. By the final four sessions, no subject 
responded to either the center or outer stimuli with more than 31 total 
responses (Table B). 
For subjects receiving single stimulus exposure to the center and 
outer stimuli, each s ubject responded with approximately equal levels of 
response to both types of stimuli, although the individual levels of 
response varied from subject to subject. The da t a for all subjects are 
presented in Table B of the Appendix. 
Matching-to-sample transfer. For subjects receiving autoshaped 
discrimination training, transfer to matching-to-sample resulted in a 
first session transfer performance where two subjects were correct on 
90% or better of the trials and two subjects were accurate on 80% and 
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82% of the trials. One subject (Subject 37) was correct on every trial 
of the first session, and on all subsequent sessions. Subjects 
receiving truly randcxn training began their transfer at or below 14 
correct trials, i.e., 28% accuracy. while the Exposure subjects began at 
approximately 50% accuracy. An ANOVA performed on these transfer data 
revealed a significant difference among group transfer performance for 
the first session of transfer (!_(2,9) = 83.42, .£. < .01). 
A Scheffe test for multiple comparisons was administered for all 
comparisons against IEPNIEU, i.e., IEPNIEU and INITR; Exposure; INITR 
and Exposure. A comparison was also made between INITR and Exposure. 
All comparisons were significant at the .01 level except the comparison 
between INITR and Exposure. That comparison was significant at the .05 
level, (!_'(2,9) = 12 .1, .£. < .05). 
The mean transfer data for group performance across sessions are 
presented in Figure 7. From Figure 7 it can be seen that the group 
average for IEPNIU subjects was below 90% accuracy (45 trials correct) 
for the first three days. Thereafter, the mean, and the individual 
performances wer e a lways above 45 trials with a correct response. For 
these subjects, only Subject 40 required more than 10 sessions to 
complete training. 
For subjects receiving truly random training, there was a gradual 
acquisition of matching performance. All subjects terminated training 
before 20 sessions (the only truly random group to do so). These 
subjects required 7 sessions before the group mean performance was above 
45 trials correct per session. 
Figure 7. The mean number of trials correct as a function of 
matching to sample sessions Identity/Non-identity groups: IEPNIEU, 
INITR, and Exposure. After the criterion session (session 10) the data 
reflect only those remaining subjects which had not met criterion. 
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For subjects receiving Exposure training, again there was a gradual 
acquisition of discriminative performance with 9 sessions required 
before the group mean performance was above 45 trials correct. For 
these subjects, one subject had not met criterion by the 20th session, 
although its failure to meet criterion was the result of one session 
(17) below 90% accuracy (see Table C, Subject 45). Each of the other 
subjects met criterion before the 20th session. 
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For the subjects receiving these three conditions (IEPNIU, INITR, 
and Exposure), there was a significant difference in the sessions to 
criterion (!_(2,9) = 4.28, !_ < .05). A Scheffe test of multiple 
comparisons was performed on all comparisons and revealed a significant 
difference only between a comparison of IEPNIU and the Exposure group 
(!_'(2,9) = 8.65, .E. < .05). 
Matching only subjects. Five subjects were exposed to matching 
training directly after autoshaping to the center key stimuli. These 
subjects showed a gradual acquisition of discriminative performance 
(Figure 8). The initial session performance for this group was at 
approximately 50% accuracy. There were 9 sessions required before the 
group's average performance was above 45 trials with a correct response. 
One subject (49) failed to meet criterion by the 20th session, although 
its performance was at 88% accuracy for the final 5 sessions. All other 
subjects met criterion within 20 sessions, requiring 5, 5, 6, and 10 
sessions for Subjects 50, 51, 52, and 53 respectively. 
Comparison of Matching only with transfer for other groups. A one 
way ANOVA was performed on the first session data for all subJects' 
matching-to-sample performance. 
Figure 8. The mean number of trials correct as a function of 
matching to sample sessions for the Matching Only Group. After the 
criterion session (session 10) the data reflect only those remaining 
subjects which had not met criterion. 
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There was a significant difference in first session performance obtained 
among groups (!_(12,40) = 25.7, _p_ < .01). A Scheffe test for multiple 
comparisons was performed on the comparisons listed in Table D in the 
Appendix; Table D also lists the F's obtained and indicates the 
significant comparisons. From these data, it can be seen that the 
performances on the first session of transfer were significantly 
different for matching subjects as compared with ITR, IEU, IEPDRO, 
NIEUSOO and NIEU250, IEPNIEU, and all truly random groups. There were 
no differences between matching subjects and IEPSOO, IEP250, and 
Exposure subjects. Further, there was a significant difference between 
subjects receiving IEP conditions and subjects receiving NIEU 
conditions, but no significant differences were evident between subjects 
in the three truly random cond.ltions. 
A one way ANOVA was also performed on the sessions to criterion 
performance for all groups and a significant difference was obtained 
(£_(12, 41) 4.69, .£. < .01). A Scheffe test for multiple comparisons was 
performed on all paired comparisons, but with no significant differences 
obtained at the .OS level of significance 4 • 
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DISCUSSION 
Single stimulus-food training. The results from the Single 
stimulus autoshaping revealed that the procedure produced a reliable key 
peck within an average of 38 trials. These data agree with the data 
from Terrace, Gibbon, Farrell, & Baldock (1975) where a 10 sec CS was 
used. This suggests that adding a second colored CS during training did 
not appear to influence the acquisition of the autoshaped response, 
i.e., acquisition of key pecking to the two CSs was similar to their 
results using one CS. The data further indicate that all 53 subjects 
acquired the autoshaped response, and were responding on at least half 
of the trials by the third session. 
Experiment 1 
Identity training subjects. For subjects exposed to identity 
training, several important findings were revealed. For subjects that 
received identity stimuli explicitly paired with reinforcement (IEP500 
and IEP250), the group mean data would suggest that a stable or slightly 
decreasing pattern of responding occurred to the center stimuli, while 
responses to the outer stimuli increased across sessions. It must be 
pointed out though, that these trends are only descriptive of 4 of the 8 
subjects, with the other half of the subjects showing equal center key 
and outer key responding. However, no subject responded more to the 
center key than outer stimulus. These data are in essential agreement 
with Ricci's (1973) data for pigeon's sign tracking (following a 
physical change in the location of the CS), and with Newlin and 
LoLordo's (1976) data on serial conditioning. Recent theories of 
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matching-to-sample performance (Cohen et al., 1976; Urcuioli & Honig, 
1980; Ziriax & Silberberg, 1978) have suggested the importance of sample 
behavior in the development of matching performance. These 
investigators have suggested that sample behavior can serve as a code (a 
behavioral mediator) for subsequent choice behavior. If this were the 
case, then any procedure which influences the level of responding to the 
center stimulus may necessarily influence matching-to-sample 
acquisition. In this case, it could be suggested that the outer 
stimulus was more salient (controlled more responding) for several 
subjects, or that center stimulus salience decreased across sessions. 
In either case, the failure of identity training to enhance transfer (as 
compared with the no training Matching only group) may be in part due to 
the procedure increasing the likelihood of outer key responding, or it 
may be due to the lowered effectiveness of the sample. However, Lubeck 
and Osborne (Note, 2) obtained similar center key and outer key 
performance with feral pigeons and a larger chamber, but transfer 
appeared enhanced. 
The results from the Truly Random Identity subjects confirm 
Rescorla's (1969) position that a random relation between reinforcer and 
stimulus will elimina t e or prevent conditioning to a stimulus. Subjects 
receiving this procedure with identity stimuli discontinued key pecking. 
However, the results from the truly random group's transfer to 
matching-to-sample question the analysis that the procedure produces an 
experimentally neutral condition. The data show that subjects were not 
significantly different from subjects that received explicitly unpaired 
t.raini11g, and that subjects were significantly different from the 
Matching only subjects. Presumably, if a stimulus is neutral, then 
transfer should fall between explicitly paired stimuli and explicitly 
unpaired stimuli (Rescorla,1969). At least for the first session of 
transfer, truly random training retarded transfer performance (cf. 
Prokasy, 1975). 
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One possibility that may need to be explored is to what extent the 
truly random training produces an active withholding of responding with 
no change in stimulus "salience". Since these data can not be used to 
fully address this issue, no decision about a stimulus' neutrality can 
be made. In this case, the fact that truly random subjects typically 
had only one day below 50% accuracy may be suggestive that the stimuli 
and/or stimulus re l ations had little salience except in the sense they 
controlled an absolute amiss ion of responding. It should be noted that 
the low accuracy on these first sessions of transfer was the result of a 
failure to respond, and not incorrect responding 5 • 
The results of the omission training (IEPDRO) were perhaps the most 
surprising. Gamzu and Schwartz (1973) had shown that the autoshaped and 
autonaintained key peck was relatively insensitive to a ORO or omission 
procedure; thus they a rgued that the response should be considered 
elicited in nature (i.e., a respondent). While the insensi t ivity of the 
pigeon's key peck to an omission contingency has been questioned 
(Griffin & Reschote, 1973), the treatment of autoshaped key pecking as 
elicited has typically depended on it not being completely influenced by 
an omission proced ·ure. The data from the IEPDRO subjects suggest that 
the DRO contingency was effective in reducing outer key responding. 
Further, it would appear that this reduction of outer key responding was 
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also evident in center key responding (induction), even though no 
response contingency existed for center key responding. These data are 
in agreement with Wessells' (1974) study where it was shown that 
behaviors antecedent to the key peck were not independent of the key 
peck, i.e., the anission of key pecking affected approach behavior. In 
this case, center key responding may function as a pre-behavior for 
outer key responding, and therefore the events that influence outer key 
responding also affect center key responding. It would be important to 
assess this dependence further, and to determine to what extent center 
key responding (and center stimulus contingencies) would influence outer 
key responding. 
The omission subjects' data alone do not suggest that the center 
key and outer key responses of subjects weren't initially respondents. 
Rather, inferences regarding control of these responses fit well with 
the type of explanation offered by Wessells (1974). Wessells 
demonstrated that automaintained key pecking developed even when it 
could be shown that key pecking was not adventitiously reinforced. 
Further, he demonstra t ed that this behavior was sensitive to operant 
contingencies, i.e., a ORO schedule of reinforcement. Therefore, 
Wessells suggested that the behavior was the result of the interaction 
of two processes: stimulus-reinforcer and response-reinforcer 
processes. However, Wessells also suggested that the 
response-reinforcer contingency does not function to create behavior, 
but only eliminates behavior produced by the stimulus-reinforcer 
interaction. 
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The omission procedure was effective in retarding transfer to 
matching-to-sample , as ORO subjects' initial performance was 
significantly different from Matching only subjects. However, there was 
no way to determine to what extent the retardation evidenced was the 
result of a response deficit, or a change in stimulus control, or both. 
In summary, Identity subjects showed no enhancement in the transfer 
to matching-to-sample from exposure to the identity stimulus relation 
before matching-to-sample training. However, procedures that eliminated 
responding significantly retarded initial transfer performance. 
Experiment 2 
Non-identity stimulus training. Of those subjects receiving 
non-identity stimulus training, it was expected that the subjects in 
NIEUSOO and NIEU250 would show facilitated tran8fer to 
matching-to-sample. This prediction was based in part on Hearst and 
Jenkins' (1974) data that autoshaped subjects turn away frau a 
conditioned stimulus that is explicitly unpaired with reinforcement 
(also see, Wessells, 1974), and in part on Jenkins' (1965) argument that 
any discrimination requires both app r.oach and avoidance learning. From 
this, it was reasoned that subjects would be acquiring the appropriate 
A 
S avoidance behavior in training, and that this behavior should 
facilitate transfer. However, as the results demonstrate, the NIEU 
subjects were significantly different on their first session of transfer 
from both Identity Explicitly paired subjects ( their" conceptual 
counterparts), and significantly different from subjects receiving 
direct training on matching-to-sample (Matching only). 
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As was described, only the subjects in NIEP acquired center key and 
outer key responding during the autoshaping and these subjects were not 
significantly different from IEP subjects, even though they were 
~ 
acquiring responses to the S stimulus relation. These subjects were 
similar in their initial response levels to center and outer stimuli. 
Their transfer performances were similar. Taken together this suggests 
that the only relation of importance that is learned in the autoshaping 
procedure was to respond to the stimulus keys, irrespective of the 
stimulus display. The data from the IEP and NIEP subjects would support 
an argument that nothing about the stimulus relation (i.e., identity or 
non-identity) was learned in acquiring the key peck. It may be that 
stimulus control in an autoshaping procedure can only be generated with 
procedures that involve exposure and or responding to both a CS+ and a 
CS- (stimuli predictive of reinforcement and non-reinforcement). In 
fact, models like Wagner and Rescorla's (1972) assume that a stimulus 
gains associative strength because it is differentially predictive of 
reinforcement when contrasted with all other stimuli present at the time 
of reinforcement. In this case, the fact that responses occurred to the 
stimuli, and that in general more occurred to the outer stimuli can be 
taken as evidence that associations occurred to the illuminated stimulus 
keys, but that no conditioning occurred to the stimulus relation present 
(i.e., identity or non-identity). 
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Experiment 3 
Identity and non-identity stimulus training. The identity 
explicitly paired and non-identity explicitly unpaired training was the 
only truly significant condition for a positive transfer to 
matching-to-sample. Subjects that received this training showed 
significant facilitated transfer to matching-to-sample. This training 
condition produced the largest amount of center key and outer key 
responding. 
The failure of two subjects to show discriminative performance in 
their discrimination training affected their transfers less than might 
be expected, since these subjects showed initial transfer performance 
well above 80% correct. It may well be that these subjects were "ready" 
to discriminate by the first day of transfer, even though their prior 
discr.iminative performance did not indicate it. This "ready to" 
suggestion is made because Subject 39 performed above a discrimination 
index of 0.6 on the last session and showed remarkable transfer. An 
alternative suggestion is that the discrimination index is not sensitive 
enough to assay stimulus control with these procedures. It may be that 
the discrimination training is less the acquisition of behavior (which 
conceptually would be operant) and more a question of sufficient 
exposure to the differential predictiveness of the discriminative 
stimuli (Browne, 1976). 
Whichever is the case, the discrimination training produced 
significant, and immediate transfer, transfer that would not be 
predicted from the type of results the Truly Random or Exposure 
conditions produced. This would suggest that an appropriate control for 
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these training conditions might be one where the subject was physically 
restrained from behaving but allowed to view the discriminative stimuli, 
and to consume grain. This type of restraint, of course, doesn't 
eliminate orientation and some forms of approach to the keys, but it 
would prevent pecking and the production of differential key pecking 
behavior in the presence of the samples or comparison stimuli. Whatever 
procedure is used, there will always be the possibility that the subject 
acquired more than is measured , or shows behavior in transfer that was 
not expected from training data alone. 
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GENERAL DISCUSSION 
The results from the three experiments, and their comparison with 
the Matching Only subjects suggest the following set of conclusions. 
First, the acquisition of discriminative behavior in a classical 
discrimination procedure (IEPNIU) facilitated transfer to, and 
acquisition of, an operant task, matching-to-sample. Second, exposure 
alone and behavior conditioned in the classical discrimination procedure 
(even without discriminative behavior) appeared to facilitate the 
transfer to and acquisition of the operant task. These conclusions are 
based upon a comparison with all other training conditions (autoshaping) 
and with the Matching Only subjects' acquisition of matching-to-sample. 
This first conclusion is stated in two parts because subjects that were 
discriminating in the classical conditioning procedure demonstrated much 
greater transfer to the matching problem when compared with no training, 
or training on the identity or non-identity relations. However the two 
subjects that were not discriminating in the classical discrimination 
procedure also demonstrated a facilitated transfer with transfer 
performance superior to their prior discrimination index for the 
classical discrimination problem. For these subjects it was suggested 
that they may have been "ready" to discriminate on the first session of 
transfer. This statement is based on the fact that the change from 
non-differential performance to discriminative behavior might occur 
without many (or any) sessions with intermediate performances. An 
alternative would be that the behavior measured in the classical 
discrimination procedure (total number of responses, and the computed 
79 
discrimination index) is not the most sensitive measure of stimulus 
control (feature learning, associations, attention, etc.). This 
pos ition necessitates some second convergent test (Hearst, et al., 1970) 
of stimulus control. Whichever is the case, exposure to and behaving in 
the presence of the identity stimuli explicitly paired with 
reinforcement together with the non-identity stimuli explicitly unpaired 
with reinforcement clearly facilitated the transfer acquisition of the 
matching-to-sample. 
A comparison of performance of the INITR subjects suggests that 
simple exposure to the identity and non-identity stimuli can not account 
for the facilitated transfer for ~PNIU subjects. Further, exposure to 
the center and outer stimuli explicitly paired with reinforcement also 
would not account for the facilitated transfer. As was suggested, a 
restrained response control might aid in the understanding of the 
importance of exposure or behavior in the presence of the discriminative 
stimuli. 
In proposing accounts for the transfer of performance, it could be 
that subjects' had to be controlled by an SD relation, or an s6 relation 
(Carter & Werner, 1978) before they could successfully transfer to the 
6 
matching problem. The suggestion that subjects' behavior fit an S 
relation seems particularly plausible in that ~PNIU resulted in 
6 
decreased non-identity responding (S) without changing the identity 
responding (SD). In order to evaluate this suggestion, identity 
training was separated from non-identity training, and each was crnnpared 
with identity/non-identity training. For example, if subjects' behavior 
D 
was controlled by an S relation in lEPNIU, then the IEPSOO and IEP250 
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subjects should have been similarly controlled and shown faciliated 
transfer. Likewise, if the critical feature in the IEPNIU training was 
6 
control by an S relation, then subjects in the NIEU500 and NlEU250 
6 
groups should have learned the S relation and also shown facilitat .ed 
transfer. 
The results from these groups suggest the second set of 
conclusions. First, subjects exposed to the identity explicitly paired 
procedure had transfer performances that were not significantly 
different from the no training, Matching Only subjects. Second, 
subjects in the non-identity explicitly unpaired conditions showed 
performance that was significantly different (retarded) from the 
Matching only subjects. Therefore it was concluded that the 
discriminative performance in the autoshaping procedure, and the 
facilitated transfer can not be explained by attributing conditioning to 
one stimulus relation or another. Rather the conditioning in the 
presence of both relations (or exposure and a reinforcement contingency) 
is viewed as critical for facilitated transfer. 
The failure of the identity alone and non-identity conditions to 
facilitate transfer was discussed in terms of the conditioning of two 
different behaviors incompatible with transfe r to matching-to-sample. 
First, for subjects exposed to identity or non-identity stimuli 
explicitly paired with reinforcement, it was suggested that this 
procedure conditioned behavior to the illuminated stimulus keys, but did 
not produce feature learning, i.e., the subjects acquired key pecking 
but did not acquire discriminative responses that were controlled by the 
identity stimulus relation (SD rule) or the non-identity stimulus 
8l 
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relation (S rule). If they had, then the Identity Explicitly paired 
subjects' performance on transfer should have been superior to all other 
identity subjects. Likewise, the Non-identity Explicitly unpaired 
subjects' performance should have been superior to all other 
non-identity subjects. Further, the Non-identity Explicitly unpaired 
subjects' performance might have been expected to be superior to the 
Identity Explicitly paired subjects, if the change in non-identity 
responding for autoshaped discrimination subjects is any evidence of the 
controlling relations important to matching-to-sample (Dixon & Dixon, 
1978). Since they weren't different, it was concluded that either this 
type of conditioning did not produce differential stimulus control, or 
the measure of control (transfer accuracy) is insensitive to 
demonstrating the controlling relations. It is possible that a probe 
procedure might better demonstrate the controlling relations during the 
acquisition of matching-to-sample (cf. Dixon & Dixon, 1978; Stromer & 
Osborne, 1982). 
Explanations of operant stimulus generalization (Terrace,1966), 
have held that some form of di s crimination training is necessary for 
stimulus control (differential gradients). But theories of associative 
learning (Wagner & Rescorla, 1972) have suggested that asso ci ations to 
stimulus features (attention) occur as a result of those features 
maintaining the best correlation with reinforcement, as compared with 
all stimuli present at the time of reinforcement. An alternative is 
that stimuli must maintain a surprising relation with reinforcement 
(Kamin, 1969). In this case, it would be argued that control by the 
colors employed may well have developed, but control by the stimulus 
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relations did not develop. This conclusion would suggest that if a 
gradient for generalization were obtained for hue, there might well be 
maximal responding at or around green and red. However, the compound 
stimulus complex red-red would control behavior no differently than the 
canpound red-green stimulus, even though subjects in each group had only 
been exposed to one of these complex stimuli in training. 
In considering why control would develop to hue and not to the 
stimulus relations it might be simplest to suggest that the stimulus 
allowing the best prediction of reinforcement is the illuminated key 
(regardless of hue). Therefore, the illuminated key would control 
approach and contact, but there is no necessity of responding to hue, 
i.e., reinforcement will follow regardless. Rescorla (1981) would 
suggest that associations occur to stimuli that are surprising, that is 
where the stimuli are differentially associated with reinforcement. In 
the case of discrimination conditioning, the illuminated key is not the 
best predictor of reinforcement, nor is color; rather, the outer 
stimulus color is, provided that the organism "remembers" the prior 
sample color. In the discrimination case the stimulus relation matters 
in predicting reinforcement, and therefore it may control differential 
responding. 
This analysis would be compatible with either an active 
(Mackintosh, 1977) or passive (Wagner & Rescorla, 1972) model of 
associative learning, in that both assume that the stimulus most 
predictive of reinforcement controls behavior. However, Rescorla (1981) 
has recently suggested that the factor that disrupts associations in the 
compound stimulus is reinforcement. Based on a series of 
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pre-conditioning experiments, he argued that reinforcement at the end of 
a compound stimulus (simultaneous, but presumably serial also) disrupts 
the association between the two stimuli, and results in blocking the 
association between the two stimuli. This analysis could certainly be 
used to explain the identity explicitly paired data. However, one would 
predict that associations would therefore be possible for the NIEU 
subjects because reinforcement was not present at the time the stimuli 
were associated. However, Rescorla (1981) would argue that any 
reinforcement contingency would affect the associations and therefore 
simple exposure alone would be required to produce the identity or 
non-identity associations that were desired. 
These data would also fit well with an operant account of the 
contingencies reinforcing the most appropriate behaviors. For example, 
Kami.land Sacks (1972) reinforced pigeons for correct matches on three 
of the stimulus configurations employed in the present transfer task. 
The pigeons received training on RRG (red left, red center, and green 
right), GRR, and RGG, where the center color was the sample, and the 
outer colors were illuminated after a response to the sample. Following 
the acquisition of correct choice behavior, the pigeons were exposed to 
a novel configuration, GGR as a transfer task. 
An analysis of transfer performance suggested that the acquisition 
of correct responding to the transfer stimulus configuration was 
retarded because subjects demonstrated a considerable position bias in 
the presence of the green sample. When red was the sample, subjects 
chose red, but when green was the sample, subjects chose the key on the 
right. In their study, when red was the sample, it was necessary to 
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respond to color in order to receive reinforcement in training, whereas 
when green was the sample, color or position were equally useful in 
predicting reinforcement, and position became the distinctive feature. 
Taken from this perspective, exposure to the components of 
matching-to-sample, either using an operant or a respondent procedure 
would not facilitate the acquisition of the conditional discrimination 
task (although see Rescorla, 1981), unless the stimulus relations must 
be attended to in order to predict reinforcement. Or said another way, 
differential control by the relevant features of a conditional 
discrimination will not be established during prior exposure unless 
differential reinforcement depends upon those features. 
The discussion so f a r has only considered the results from the 
explicitly paired groups, and discrimination training. A third set of 
conclusions relates to training with truly random stimuli and with 
stimuli explicitly unpaired with reinforcement. The measurable result 
of thes e two different contingencies in autoshaping was the same. Both 
resulted in a decrease in center key and outer key responding. 
Surprisingly, the results in transfer were the same. Subjects' 
performances were retarded on their first session of transfer relative 
to the Matching Only subjects. Further, there were no signi f icant 
differences in the groups' first session performances or in sessions to 
criterion, although there were certainly individual differences. 
According to Rescorla (1969) the truly random procedure should result in 
transfer behavior that falls between explicitly paired stimulus training 
and explicitly unpaired stimulus training. In this case, one is faced 
with the decision to view the truly random performance as neutral, in 
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which case the explicitly unpaired condition would also be neutral, and 
the no training conditon would be termed facilitative. Or, the truly 
random condition would be viewed as being "inhibitory", not neutral 
(Wessells, 1973), and one is still faced with the question of a true 
neutral point. Taking the results of all the conditions, I believe it 
would be most productive to suggest that the truly random condition did 
not produce neutral transfer. Rather it inhibited transfer just as the 
unpaired condition did. The basis for this decision is that to call the 
truly random subjects' performance neutral would then require that the 
explicitly paired subjects showed facilitation. Certainly this would be 
pushing the logic of labeling a procedure f acilitative. 
Deciding to call the truly random procedure and . the explicitly 
unpaired procedure inhibitory is not to say that any "valence" has been 
placed on the stimuli that each procedure was associated with. Rather, 
the results suggest that it is not necessary to attend to the stimulus 
relations in order to predict reinforcement. In both cases, illuminated 
stimulus keys predict either nothing, or the absence of reinforcement. 
This being the case, it could be argued that both procedures produced an 
active avoidance of illuminated stimulus keys ~ithout regard to color or 
conditional relation. Both procedures, perhaps for different reasons, 
produced a behavior incompatiable with the transfer task. If the 
stimulus feature had in any way been attended to, then it would be 
expected that identity subjects and non-identity subjects (both truly 
random and explicitlyunpaired) would have differed in performance on 
the transfer task. Since they did not, it must be concluded that both 
procedures produced a behavior (or absence of behavior) that retarded 
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subsequent matching-to-sample. 
The final conclusion from this study relates to the results for the 
IEPDRO subjects. Central to this investigation was the question of the 
operant or respondent nature of the behavior conditioned to the identity 
or non-identity stimuli. The results frcxn the omission procedure were 
that the response to the outer stimulus was sensitive to the operant 
contingency. In fact, only one subject showed continued responding to 
the outer stimulus, and only one other subject did not show an inductive 
effect and decrease center key responding. 
As was discussed in the introduction, this result does not connote 
that the behavior in the other autoshaping groups is, therefore, 
operant. Rather, it suggests that whatever the response may be 
respondent~ operant it is susceptible to direct operant contingencies. 
In attempting to answer the question that this investigation 
addressed, it was found that only one stimulus-reinforcer contingency 
enhanced the acquistion of an operant transfer task, and that 
contingency involved discrimination training. In that sense, whenever 
an operant conditional discrimination is acquired there would also be 
the basis for respondent behaviors that would facilitate the 
discrimination. A similar conclusion has been suggested with simple 
discriminations by Keller (1974), Redford & Perkins (1974), and Wessells 
(1974). However, the omission results suggested that subjects were 
sensitive to an operant onission procedure which overrode the 
stimulus-reinforcer contingency. Therefore the operant extinction 
process in matching-to-sample would actually be expected to diminish any 
6 
behavior generated by the S stimuli long before the stimulus-stlmulus 
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procedure decreased that behavior. This suggestion means that the only 
aspect that the stimulus-reinforcer contingency might directly enhance 
D in matching-to-sample is the S relation. 
In summary, autoshaping with the stimulus components of 
matching-to-sample did not produce the facilitated transfer that 
autoshaped discrimination training with those components produced. The 
results of the omission contingency suggest that autoshaped behavior 
occurring in the presence of a serial compound conditioned stimulus was 
sensitive to the omission contingency. Taken together, these data 
suggest that an autoshaping procedure will facilitate transfer to an 
operant conditional discrimination. However the extent to which 
associative factors influence the acquisition of an operant problem may 
D be restricted to the development of an S relation, in pigeons. 
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FOOTNOTES 
1. This research was conducted at Saint Cloud State University, St. 
Cloud, Minnesota. 
2. Presently at Illinois Wesleyan University, Bloomington, Illinois 
3. The exclusion of Subject 21 and 25's data from the data used to 
construct Figure 4 was based upon these subjects' initial failure 
to respond in matching to sample sessions. Had their data been 
included in these figures, the mean curve would not have 
represented the subjects that did respond. 
4. Because of the requirements foe significance with the Scheffe 
test, a level of 0.1 is often used as the level of significance. 
Had such a criterion been imposed, these comparisons might have 
been significant. 
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5. During first transfer sessions the low accuracy experienced by 
subjects in the groups where prior responding was low was the 
result of a failure to respond, rather than incorreci responding. 
An examination of the computer records from these sessions revealed 
that subjects seldom made any responses during these first 
sessions. Because of the programming, any failure to respond to a 
comparison stimulus advanced the trial into the ITI, and therefore 
the trial was scored as an incorrect (nonreinforced) trial. 
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APPENDIX 
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Table A 
The Trial Number with the First Response, the Number of Trials Before 
Reliable Autoshaping, and the Number of Center-only Autoshaping 
Sessions, for Each Subject. 
----------------------------------------------------
Group Trial II Trial II Number of 
& First Reliable Sessions 
Subject Response Response 
----------------------------------------------------
IEP500 
1 26 115 3 
2 85 84 3 
3 4 3 1 
4 6 42 2 
IEP250 
5 23 37 2 
6 9 14 1 
7 1 15 1 
8 10 15 1 
ITR 
9 17 23 1 
10 4 5 1 
11 2 7 1 
12 66 65 2 
IEU 
13 11 13 1 
14 21 20 1 
15 35 34 2 
16 56 57 2 
IEPDRO 
17 51 50 2 
18 30 29 2 
19 32 50 2 
20 51 62 3 
99 
Table A cont. 
The Trial Number with the First Response, the Number of Trials Before 
Reliable Autoshaping, and the Number of Center-only Autoshaping 
Sessions, for Each Subject. 
Group 
& 
Subject 
NIEU500 
21 
22 
23 
24 
NIEU250 
25 
26 
27 
28 
NITR 
29 
30 
31 
32 
NIEP 
33 
34 
35 
36 
IE PN IELJ 
37 
38 
39 
40 
INITR 
41 
42 
43 
44 
Exposure 
45 
46 
47 
48 
Trial It 
First 
Response 
3 
2 
70 
79 
22 
57 
47 
57 
12 
57 
7 
27 
6 
3 
1 
22 
5 
13 
13 
27 
17 
16 
21 
60 
20 
11 
58 
22 
Trial It 
Reliable 
Response 
14 
1 
69 
81 
23 
61 
72 
68 
21 
56 
10 
26 
5 
2 
0 
28 
14 
12 
12 
26 
21 
30 
20 
103 
33 
10 
57 
27 
Number of 
Sessions 
1 
1 
2 
3 
1 
2 
3 
2 
1 
2 
1 
3 
1 
1 
2 
1 
1 
1 
2 
1 
2 
2 
3 
2 
1 
2 
2 
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Table B 
The Total Number of Key Peck Responses for Autoshaping 
Sessions 
------------------------------------------------------------·
Sessions 
Group 1 2 3 4 s 6 7 8 9 10 
--------------------------------------------------------------
Center responses 
--------------------------------------------------------------
IEPSOO 
1 83 60 62 71 89 80 89 47 65 49 
2 397 166 299 364 323 275 235 265 175 105 
3 191 244 90 69 42 52 39 18 72 104 
4 116 23 9 15 23 38 28 28 27 23 
IEP250 
s 280 339 a* 105 158 
6 57 54 a 317 41 
7 460 479 a 249 482 
8 318 214 a 296 239 
ITR 
9 157 48 19 4 0 0 10 0 0 0 
10 205 37 6 l so 23 8 9 6 8 
11 293 22 6 24 0 0 53 7 0 0 
12 242 52 194 74 10 0 0 8 s 0 
IEU 
13 146 41 0 0 a s l 0 0 4 
14 166 a 0 0 a 1 0 0 0 0 
15 s 20 0 0 0 0 0 0 0 0 
16 31 .3 2 l 0 0 7 2 2 0 
IEPDRO 
17 457 112 85 100 210 230 179 219 179 265 
18 311 160 184 132 125 68 62 101 190 168 
19 417 75 36 18 8 10 11 3 10 15 
20 80 42 18 2 8 18 18 19 s 3 
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Table B cont. 
The Total Number of Key Peck Responses for Autoshaping 
Sessions 
-------·-------------------------------------------------------
Sessions 
Group 1 2 3 4 5 6 7 8 9 10 
--------------------------------------------------------------
Center responses 
--------------------------------------------------------------
NIEU500 
21 89 11 0 0 0 0 8 0 0 0 
22 235 88 79 57 12 3 6 5 10 12 
23 0 0 10 0 0 0 0 0 0 0 
24 58 0 0 0 0 3 0 0 0 0 
NIEU250 
25 83 1 0 0 0 
26 321 9 0 0 0 
27 29 0 0 0 36 
28 68 0 0 0 0 
NITR 
29 330 23 0 0 3 7 0 0 l 0 
30 230 50 5 9 5 3 0 0 2 0 
31 237 26 37 3 0 0 2 0 0 0 
32 34 61 69 30 21 9 5 1 10 3 
NIEP 
33 311 160 679 699 a 740 810 798 819 749 
34 155 148 134 169 145 112 90 85 54 a 
35 333 98 84 107 194 235 145 130 70 47 
36 305 a a 601 617 634 727 711 83 113 
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Table B cont. 
The Total Number of Key Peck Responses for Autoshaping 
Sessions 
--------------------------------------------------------------
Sessions 
Group 1 2 3 4 5 6 7 8 9 10 
--------------------------------------------------------------
Center responses 
---·---- --------------------------- --·--------- -----------------
IEPNIEU 
37 438 565 502 449 349 457 560 505 556 545 
38 509 632 713 793 741 894 928 983 1131 1079 
39 339 431 247 305 388 401 428 500 474 481 
40 582 651 637 679 638 682 706 695 692 760 
INITR 
41 250 39 14 7 6 6 13 9 2 4 
42 489 149 122 7 0 11 7 18 5 2 
43 50 29 37 6 13 7 5 31 2 0 
44 82 26 0 18 3 1 2 0 0 12 
Expose 
45 44 78 54 52 44 57 42 60 40 42 
46 165 185 369 373 22 158 314 130 220 212 
47 58 151 255 215 245 229 289 329 331 395 
48 209 274 56 214 202 254 281 281 270 335 
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Table B cont. 
The Total Number of Key Peck Responses for Autoshaping 
Sessions 
--------------------------------------------------------------
Sessions 
Group 1 2 3 4 5 6 7 8 9 10 
-----------~--------------------------------------------------
Outer responses 
--------------------------------------------------------------
IEP500 
1 84 112 102 88 54 74 47 29 43 21 
2 413 437 560 639 694 668 707 737 797 863 
3 235 407 275 283 236 292 284 305 294 282 
4 88 129 154 170 206 247 269 20 228 262 
IEP250 
5 312 391 a 461 431 
6 116 493 a 291 342 
7 365 493 a 329 561 
8 322 259 a 479 268 
ITR 
9 85 20 1 0 0 10 3 0 0 
10 117 21 11 6 2 12 0 1 2 19 
11 120 1 3 0 0 4 0 5 0 0 
12 173 18 96 55 10 0 0 8 5 0 
IEU 
13 194 43 2 0 a l 9 0 34 17 
14 167 a 0 0 a 0 0 0 0 0 
15 l 8 0 0 0 0 0 3 0 l 
16 27 12 1 0 0 0 0 4 l 0 
IEPDRO 
17 104 7 14 0 4 0 0 1 2 2 
18 222 57 82 132 125 68 62 101 190 168 
19 350 34 16 0 1 3 2 5 4 8 
20 104 119 87 14 16 12 16 5 3 
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Table B cont. 
The Total Number of Key Peck Responses for Autoshaping 
Sessions 
--------------------------------------------------------------
Sessions 
Group 1 2 3 4 5 6 7 8 9 10 
-------------------------------------------------------------
Outer responses 
--------------------------------------------------------------
NIEU500 
21 121 0 5 30 0 1 4 4 0 3 
22 59 4 2 9 7 5 21 0 2 1 
23 0 0 17 0 0 0 0 2 0 0 
24 41 0 0 0 0 0 0 0 0 0 
NIEU250 
25 54 1 0 0 0 
26 192 6 0 18 0 
27 26 0 0 0 0 
28 39 0 2 0 0 
NITR 
29 191 19 1 0 2 0 0 0 0 1 
30 173 45 6 1 3 8 1 0 0 0 
31 181 30 13 8 9 16 3 0 0 1 
32 30 101 72 68 16 7 26 12 10 0 
NIEP 
33 320 404 660 705 a 691 716 730 725 680 
34 147 153 107 95 136 73 63 41 37 a 
35 369 374 56 319 335 263 274 207 186 195 
36 518 a a 522 588 577 682 640 69 204 
Table B cont. 
The Total Number of Key Peck Responses for Autoshaping 
Sessions 
Group 
IEPNIEU 
37 
38 
39 
40 
INITR 
41 
42 
43 
44 
Exposure 
45 
46 
47 
48 
Sessions 
1 2 3 4 S 6 7 8 9 10 
Outer responses 
471 699 
409 629 
272 409 
434 713 
753 792 704 
822 890 955 
523 545 530 
582 577 553 
587 330 330 430 335 
1122 1245 1247 1313 b* 
568 570 595 563 411 
604 609 532 633 b 
92 18 3 4 
102 04 06 6 
32 13 13 1 
20 8 0 0 
41 so 2 65 
168 164 191 155 
142 164 226 239 
189 209 254 292 
8 3 
0 1 
1 0 
0 0 
88 58 
23 220 
286 324 
246 255 
6 
6 
8 
0 
67 
219 
396 
274 
0 0 0 
0 4 0 
S O 7 
0 2 
28 32 22 
241 188 236 
378 302 383 
305 378 306 
a* These data points are absent due to computer 
malfunction, however the sessions were conducted. 
b* These sessions were not conducted due to computer 
malfunction. 
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Table C 
The Number of Trials with a Correct Matching-to-sample Response 
for Subjects in Each Group. 
Sessions 
Groups 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
IEP500 
1 
2 
3 
4 
IEP250 
5 
6 
7 
8 
ITR 
9 
10 
11 
12 
IEU 
13 
14 
15 
16 
IEPDRO 
17 
18 
19 
20 
15 19 25 26 12 28 30 34 30 42 40 39 44 40 42 45 46 47 47 46 
30 32 38 39 43 47 46 49 50 50 50 
24 20 17 30 35 27 44 46 37 42 49 47 50 50 50 
27 30 30 32 40 30 37 39 33 41 35 29 36 42 31 42 42 35 42 45 
23 16 26 24 34 42 40 44 43 43 43 48 43 48 43 44 41 44 46 49 
29 29 33 48 49 47 42 47 50 48 50 47 
31 40 42 46 44 49 47 48 49 50 
27 39 38 37 32 31 41 43 42 41 42 48 46 49 48 49 
4 25 28 20 30 25 26 22 24 40 44 38 39 38 33 40 45 48 47 45 
18 21 30 27 30 33 39 40 38 43 43 46 47 47 49 50 
2 23 24 29 24 42 38 41 45 48 48 49 49 
5 22 19 29 24 37 21 26 31 36 36 47 45 18 8 3 6 11 9 14 
0 0 0 2 21 24 28 49 49 50 46 49 
13 28 22 25 29 26 38 43 44 42 46 50 45 46 45 
0 16 25 41 48 47 44 47 so so 48 50 
13 25 28 26 29 40 48 50 48 47 49 
14 28 24 26 36 42 40 42 48 46 49 49 50 
5 21 22 28 28 27 28 38 38 38 46 47 45 50 50 
1 5 20 27 45 48 50 47 49 50 
5 8 10 22 28 23 27 20 38 44 45 47 47 42 45 46 45 
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Table C cont. 
The Number of Trials with a Correct Matching-to-sample Response 
for Subjects in Each Group. 
Sessions 
Groups 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
NIEU500 
21 0 0 17 22 25 39 33 30 44 49 49 50 50 49 
22 0 5 22 24 26 29 31 25 47 45 44 47 49 46 45 .47 
23 18 25 20 29 36 37 42 45 44 48 46 46 48 45 
24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
NIEU250 
25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 27 19 27 30 34 
26 0 1 21 28 25 41 44 43 42 46 47 48 46 41 46 47 50 50 48 
27 13 26 30 34 42 45 46 45 46 47 
28 0 2 22 31 28 30 30 35 33 40 50 49 48 48 49 
NITR 
29 15 24 39 1 33 36 41 42 46 46 45 48 46 
30 1 25 30 27 32 29 28 35 40 38 39 45 48 49 48 48 47 
31 7 21 25 31 38 42 49 47 47 50 48 
32 21 21 30 23 21 27 21 29 24 29 27 25 32 23 30 29 24 30 29 31 
NIEP 
33 29 38 42 46 42 49 50 49 47 50 
34 26 35 41 37 40 46 46 45 45 50 
35 21 29 40 40 39 38 44 47 50 50 49 so 
36 29 24 35 26 43 39 43 47 44 48 so so 48 50 
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Table C cont. 
The Number of Trials with a Correct Matching-to-sample Response 
for Subjects in Each Group. 
Sessions 
Groups 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
IEPNIEU 
37 
38 
39 
40 
INITR 
41 
42 
43 
44 
Expose 
45 
46 
47 
48 
MATCH 
49 
50 
51 
52 
53 
50 50 50 50 50 50 50 50 50 50 
40 36 30 44 48 46 50 50 48 48 
45 49 49 49 47 50 49 47 so 49 
41 44 49 so 48 48 46 42 46 47 
17 26 12 26 28 37 40 41 44 49 so so 49 49 
14 26 24 24 38 40 47 49 so 49 49 
13 29 37 42 45 48 50 50 48 so 
13 25 26 35 39 34 38 40 39 38 43 47 48 48 49 49 
21 25 23 22 25 27 26 23 25 38 42 46 46 41 45 45 44 47 47 48 
19 24 32 36 34 21 22 35 44 50 49 47 49 50 
26 31 39 41 44 50 49 49 50 48 
24 23 25 23 21 24 33 36 42 48 48 46 45 47 
27 21 24 27 27 26 28 36 39 34 46 42 48 44 43 47 46 43 45 43 
34 33 22 41 43 37 43 42 43 44 43 47 48 50 50 50 
22 33 24 44 44 46 50 49 50 50 
23 39 46 46 49 40 48 48 49 48 47 
20 27 36 39 42 46 47 47 49 50 
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Table D 
The Scheffe Test Comparisons for the First Session Performances of 
Subjects in All Groups on the Transfer 
Task, Matching-to-sample. 
Comparison 
Matching Only & 
Matching Only & 
Matching Only & 
Matching Only & 
ITR 
IEPSOO & IEP250 
** .E. < .01 
* .E. < • 05 
ITR 
IEU 
IEPDRO 
IEPSOO & IEP250 
NIEUSOO & NIEU250 
IEPNIEU 
Exposure 
ITR & NITR & INITR 
& NITR ~ INITR 
& NIEUSOO &NIEU250 
F Ratio 
30.65** 
33.27** 
34 .16** 
.03 
59.9** 
33.6** 
.69 
31.2* 
3.29 
77.51** 
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